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1. INTRODUCTION: 
 Pre-Hospital care (PHC) is an important link in the chain of survival of acutely ill 
children. This is provided by EMS (Emergency Medical Services) providers (physician 
and health care persons trained in advanced emergency management). EMS is well 
established in developed countries and still in early stage of growth in developing 
countries like India. There are studies on Pre-Hospital care in Trauma and medical 
emergencies in adults and very few similar studies in pediatric age group on medical 
emergencies. Studies are done to assess the Prehospital care through which EMS has 
been strengthened according to the needs and Lacunae. In India, very few studies 
available to know the existence of Prehospital care and its functioning. 
                 This study was done with the hope that, in future this will be a basement for 
the other studies on Pre-Hospital care in pediatric medical emergencies to assess the 
adequacy of facilities and availability of trained personnel along with development of 
protocols for the Prehospital care. 
             In Pediatric Emergency Service (PES) children present with varied system 
illnesses. Since studying the Pre-hospital care in various systems is practically difficult, 
in view of uniformity in assessing the illness, the children presenting with acute 
respiratory illness (ARI) was taken as study population. Among all the systemic illness in 
children, ARI was considered, since it remains the major disease contributing in mortality 
and morbidity of children.  
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2. AIM AND OBJECTIVES 
Aim:  
To analyze the impact of Pre-hospital care on the outcome of the children presenting to 
the Pediatric Emergency Service (PES) with acute respiratory illness in a tertiary care 
center in South India. 
 
Objectives: 
 Primary outcomes: 
  To find the impact of pre-hospital care among the children presenting to PES with  acute 
respiratory illness (ARI), by assessing the severity of illness using PRESS score and by 
analysing the outcome namely the nature of respiratory support required and  nature of 
admission.   
 
 
Secondary outcome:  
1. To determine the utility of Ambulance as transport care among the study group. 
2. To determine the effect of other significant demographic, clinical factors of the 
study group on the outcome. 
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Null hypotheses: 
        There is no difference in severity of illness and the outcome between the two 
groups, children who received adequate pre-hospital care and inadequate pre-hospital 
care among those presenting to pediatric emergency (PES) with acute respiratory illness 
and needing hospitalization. 
 
Hypotheses:  
          To disprove null hypotheses: Among the children presenting to (PES) pediatric 
emergency services with (ARI) acute respiratory illness and requiring hospitalization, those who 
received adequate pre-hospital care will have less severity of illness and better outcome.  
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3. REVIEW OF LITERATURE 
PRE-HOSPITAL CARE  
         Pre-Hospital care is a emergency medical care provided to patients soon after 
activation of Emergency Medical Services (EMS) ranging from bystander resuscitation  
to  statutory EMS and transfer 
1
. Pre-hospital EMS includes response to the scene by 
ambulance, treatment, trained EMS personnel to triage and transport through air or 
ground ambulance to an appropriate Hospital. EMS units represent the first stage of series 
of Emergency care which includes Hospital emergency departments, Trauma-system, 
Inpatient care, and the interfaculty transport systems 
2
. Quick decision making and 
intervening greatly influence the outcome of Pre-Hospital care given to severely ill and 
injured patients. Management of pathologies, and challenging environmental 
factors/hazardous situations are done according to clinical setting and patient needs 
1
. 
         Wilson et al 
1
 states that Pre-hospital emergency medicine needs rescue 
competencies , scene management skills along with logistics and clinical care. It also 
requires understanding of pathologies, and ability to do specialized procedures in an 
unusual setting. This is always time-dependent which applies techniques in initial course 
of the disease that can change disease progression and outcome. 
      Jewekes at al 
3
 in Dilemmas in Pre-hospital care stated that definitive care cannot be 
provided in a out-of hospital, for a very sick or seriously injured child. Therefore, very 
sick children must be transported promptly without any treatment-so called “scoop and 
run”. Current teaching tries to strike a middle road-to teach adequate background 
knowledge that an Immediate care doctor or a paramedic can gain the benefit of a 
15 
 
particular skill against the possible detriment to the patient due to the delay in 
transportation. 
 
 
 STATUS OF THE PRE-HOSPITAL CARE IN THE WORLD AND IN DEVELOPING 
COUNTRIES  
 
CARE PROVIDER AND TRANSPORT IN VARIOUS COUNTRIES: 
           In United States of America, Pre-Hospital care has been provided by EMS 
personnel, where as in United States, voluntary organizations provide the same .In 
Australia; physicians provide the care as the Royal Flying Doctor Services developed. In 
countries of Europe and Asia, Supplementary Physician or Physician-paramedic model  
provides the care 
1
. 
           The training has been provided as a formal medical subspecialty education to the 
trainees of Emergency Medicine and Anesthesiologists. The skills of Paramedics will 
vary depending on the country which permits them to do procedures 
1
.  
         U.S. army developed an organized ambulance system for the transport of wounded 
in the civil wars.  After which developed the resuscitation teams, society  for the recovery 
of drowned persons in 1767 in Amsterdam 
4
. 
          First Hospital based ambulance was started in Cincinnati commercial Hospital in 
the year 1865, Bullet proof ambulance was introduced for the military use in 1905. 
During the world war buses were used to mobilize the wounded victims. 
16 
 
          In 1960‟s and 1970‟s mobile coronary care unit were introduced with all 
resuscitation equipments and trained personnel in Britain, U.S. and Australia. 
Resuscitation equipments were initially large, which were later replaced by transportable 
and compatible ones. 
         In (World War I) Nazi-Germany, aircraft were used for patient transport. In 
Australia fixed – wing civilian air ambulance was started in 1928. After which fixed wing 
ambulances was started in U.K., Africa and so. In the same way Helicopter ambulances 
was started and still used for under developed area of the world. Initially during the war, 
the nurses were care givers. Flight nurses were trained during the World War II. 
        List of recommended competencies for transport nurses were made by commission 
on Accreditation of medical Transport system CAMTS
5
 and many other similar 
organization which improved the ability of the Staffs 
          In one of the prospective observational cohort of children younger than 18 years 
with OOHRA (Out of hospital arrest) cared for 1 yr done by  New York City emergency 
medical services (EMS) system from April 12,2002 to March 31,2003. Bystander 
cardiopulmonary resuscitation (CPR) was performed in 31% of respiratory arrests (RAs)-
(109 OOHRAs required resuscitation) with survival of hospital discharge was 79%. The 
median EMS response-time was 4.4 minutes (range-0-12 min) . 
 
MODE OF TRANSPORT: 
     In the developed countries, Pre-hospital care is provided through land Air ambulance 
by doctors and staff nurses .Where as in developing countries like India still transport 
remains as challenge. In the study done by Sankar et al 
6
 in a tertiary care center, it was 
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shown that ambulances are run by government and private agencies in which there were 
no trained personnel.  
       The South Indian study on trauma Patients 
7
 showed that first aid was done to 18.5% 
of the victims on‑site, but only 7.5% of the patients were brought to the hospital by 
ambulances. In 80% of the ambulances, no attending doctor was present and resuscitation 
equipment was present in only 13.3% of those ambulances. 
 
HEALTH CARE SERVICES STATUS IN INDIA AND TAMIL NADU:  
                 The Infant  mortality rate (IMR) of India came down to 53 per 1000 Live Birth 
in 2008 to 40 per 1000 LB in 2013, where as in Tamil nadu, IMR which came down from 
31 per 1000 LB in 2008 to 21 per 1000 Live Birth in 2013 
8
. It is found that there is 
significant interstate difference in health outcomes. The social determinants of health 
play an important role in health equity, income, caste ,education and social group 
determining to  the distribution of health outcomes 
9
. The number of  hospital beds per 
population in urban areas is found to be more than twice the number in rural areas in 
government hospitals, and it is found that urban areas have four times more health 
workers per population 
10
.  
             The first level care is provided by primary health care services between the 
population and the health providers. Hence many government , other government related 
agencies started creating similar infrastructure and man power to deliver the health care 
services
11
 through sub-centers ,primary health  and community health centers, taluk 
hospitals,  urban health services, ESI hospitals. In 2015 there were 8682 sub-centers, 
1380 primary health care centers and 35 community health centers in Tamil Nadu 
12
.   
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          Currently, secondary health centers in urban hospitals and district hospitals are 
responsible for primary health care in city and town. There is a development in the 
provision of taluk, district, and medical college levels of government-funded, hospital-
based care in our country. After the 1980s, there has been an increase in tertiary care-
private institutions, initially in big cities and later in smaller towns. So this private tertiary 
care developed with the active support of the government and also because of the lack of 
government investment in such hospital-based care. In private hospital, the mode of 
tertiary care focuses mainly on diseases, lab/radiological investigations and treatments 
that increase the profitability, and this has led to the catastrophic costs and debts that 
result when patients access hospital-based care in the private sector 
13
. 
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         About three fourth of medical practitioners who work in private sector provide the 
primary health care need. Though there is an increase in number of tertiary care centers 
past 2 decades, government sectors and private sectors are facing problems due to 
overcrowding. The other problems in government sectors are resource crunch, difficulties 
in equipment maintenance, upgrading the infrastructure in order meet the rapidly growing 
demand for the increasing complex diagnostic as well as therapeutic modalities 
14
. 
          In 1991, Delhi government formed an autonomous body – Centralized Accident 
and Trauma services (CATS) for the improvement of pre-hospital trauma services. 
Emergency Management and Research institute (EMRI), Foundation and Emergency 
Accident Relief Centre (EARC), Ambulance Access for All (AAA)   are the other service 
providers in Andhra Pradesh, Tamil Nadu and Maharashtra respectively 
15
. 
         In Ludhiana, Christian Medical College started Ambulance Motorbike and Rescue 
Service (AMARS) March 2003 by to provide support in Himachal Pradesh, Punjab, 
Jammu and Delhi. Similarly, National Rural Health Mission (NRHM) initialized National 
ambulance services via 108 telephone number. Recently, through 102, Active Network 
Group of Emergency Life Savers (ANGELS) was started. Trained paramedics had been 
involved by all the above agencies for offering pre-hospital emergency care 
4
. This 
emergency response system was mainly initiated to address the patients critical care, 
trauma and accident victims etc. 
           In a study done by Sankar et al in a tertiary care center, it was shown that 
ambulances are run by government and private agencies in which there were no trained 
personnel. Hence in developing countries like India still transport remains as challenge 
6
. 
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          The South Indian study on trauma Patients showed that first aid was done to 18.5% 
of the victims‟ onsite, but only 7.5% of the patients were brought to the hospital by 
ambulances. In 80% of the ambulances, no attending doctor was present and resuscitation 
equipment was present in only 13.3% of those ambulances 
7
. 
In South India, a prospective observational comparison study was done on pre-hospital 
care of trauma patients in 2000-2001 and in 2010-2011. Study showed in “on spot rescue 
team” , 2.5% were non- medicals with first aid training and only 0.75% was paramedic in 
2000-2001, where as in 2010-2011, 11.5% were non-medicals with first aid training and 
12% were paramedics 
7
. 
 
NEED FOR PRE-HOSPITAL CARE TRAINING IN PEDIATRIC EMERGENCY: 
         In children, the event that compromise the cardiac status is usually respiratory
16
 
.Seidel js(1986) stated that data survey from training programs demonstrated that 
education in pediatric emergency was inadequate. This led to dissemination of advanced 
life support courses and pediatric resuscitation program. 
          In 1987, Kallsen and Albert  studied retrospectively over a period of 12 months 
about the difficulties during Resuscitation of children in EMS leading to prolonged scene 
time 
17
 indicating the need for training in Pediatric Emergencies. In 1988, Johnston and 
King studied retrospectively that 6% of ambulance calls are for pediatric run which led to  
Emergency personnel training to treat motor vehicle injuries, seizures, poisoning and 
upper air way obstruction 
18
 . 
          In 1995, Boswell et al in a retrospective and descriptive study on pediatric airway 
control done over a period of six years mainly on  Prehospital Pediatric and adult 
21 
 
intubation showed that pediatric intubation needs improvement in the level of training as 
well as experience 
19
 . 
        The effectiveness of Pre-hospital trauma care course was studied prospectively 
which used estimation of the cost and cost-effectiveness of improving the training of lay 
people 307 trainees were included. Of whom, 188(62%) were followed up for their 
knowledge in training after initial training. The study concluded that lack of knowledge 
was not a barrier and confidence level of trainees in providing first-aid 
20
 was high after a 
training. 
 
DEVELOPING PROTOCOLS IN PRE-HOSPITAL CARE:            
         Based on studies done previously, an online project Pre-hospital Evidence-based 
Protocols (PEP) was developed as an evidence of research to make protocols. One of 
those was Canadian PEP which has one hundred and three protocols, with 182 
interventions in the PEP. Disadvantage was, interventions found to be repeated in 
different protocol (e.g., bag mask ventilation was found in cardiac arrest, also in 
respiratory arrest), resulting in false high interventions (547 interventions protocols) were 
seen in  database 
21
 . 
         Another evidence-based source of protocols is the resuscitation guidelines which is 
published every 5 years by the ILCOR 
22,23
. These protocols were established to improve 
the Prehospital care. 
In US, committee was made to outline the roles and responsibilities of EMS in crisis 
standards of care (CSC) plans which is made to explain the legal responsibilities 
24
 . 
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SCORING SYSTEMS AND ITS NEED 
       In the need of early identification of severity of illness and prioritize in emergency 
services, and also to predict the outcome based on scoring at arrival, scoring systems are 
required in Emergency Services and Critical Care system.  
SCORING SYSTEM IN PEDIATRIC ICU: 
      Many scoring systems were developed in emergency to assess the mortality risk after 
admission to PICU. PRISM 
25
 Scoring was used to determine the mortality risk factors. 
PRISM uses 14 physiologic values to be collected during the 1st 24 hours after admission 
to the PICU. Respiratory rate, blood pressure (systolic/diastolic), heart rate, PaCO2, 
prothrombin time,PaO2/FiO2, partial thromboplastin time PTT, total bilirubin, calcium, 
glucose, HCO3
−
, potassium and pupillary reactions are used as predictor variables for 
PRISM .  
      Similar scorings developed were PIM, PIM2 
26
. Elective admission, underlying 
condition, response of the pupils to bright light, mechanical ventilation, systolic blood 
pressure, base excess, and FiO2/PaO2 are the exact predictor variables for PIM. For PIM2 
Elective admission, recovery post-procedure, cardiac bypass, high risk diagnosis, low risk 
diagnosis, no response of the pupils to bright light, mechanical ventilation, systolic blood 
pressure, base excess, and FiO2*100/PaO2 are the exact predictor variables. 
 
 
SCORING SYSTEM IN EMERGENCY SYSTEM: 
           TOPRS scoring was developed in 2012(27) to predict the severity of illness as well 
as the outcome at admission in the emergency services.Variables of „TOPRS‟ score were 
23 
 
Temperature, Oxygen saturation, Pulse rate,Respiratory rate, Sensorium and Seizures. 
Variables were divided as normal (score zero) or abnormal (score 1) based on systemic 
inflammatory response syndrome (SIRS) criteria and criteria mentioned in advanced 
pediatric life support (APLS). 
 
SCORING SYSTEM IN ASTHMA:  
     The scoring systems used in Asthma are mostly based on observed clinical signs. Few 
are Asthma Score (AS), Pediatric Respiratory Assessment Measure (PRAM) Clinical 
Asthma Evaluation Score 2 (CAES-2), Asthma Severity Score (ASS) and (RAD) 
Respiratory rate, Accessory muscle use, Decreased breath sounds. Validation was done 
on these scoring system to analyze the scoring system which helps in assessment of 
dyspnoea severity and management and found AS and PRAM were found to be most 
valid 
28
. 
 
 SCORING SYSTEM IN BRONCHIOLITIS 
           Scoring systems developed for asthma was also used in Bronchiolitis in less than 
24 months. Modified wood‟s Clinical asthma score (M-WCAS) uses following five 
components namely expiratory wheeze, cerebral function, accessory muscles use, 
saturation, inspiratory breath sounds were considered ,each sign is given score of 0-2. 
Severity  was graded as mildly ill ,moderately ill, and severely ill based on scores
29
. This 
was used to assess the severity as well as clinical response following the management in 
Bronchiolitis. 
24 
 
      Another scoring system namely Tal et al. severity score, uses 4 components namely 
respiratory rate, wheeze, cyanosis and accessory respiratory muscle utilization, each 
ranging   0-3. 
 
„PRESS‟-scoring system in acute respiratory illness: 
     PRESS – Paediatric Respiratory severity scoring system (Annexure 3) is one of the 
simple respiratory scoring systems for assessing the severity of illness during the initial 
bed side assessment. This was established and used in a tertiary hospital in Japan 
30
 for 
identifying the need for hospitalization and further examination /assessment in 
Emergency setting. Hence „PRESS-scoring‟ is used in our study for assessing the severity 
in respiratory illness in pediatric emergency. 
      PRESS has five components – Respiratory rate at rest in room air, wheeze, accessory 
muscle use, SpO2 in room air and feeding difficulties. Each component is given score of 
0 or 1 based on the absence or presence of components.  
 
 EFFECTIVENESS OF PRE-HOSPITAL CARE 
 
 EFFECTIVENESS OF PRE-HOSPITAL CARE TRAUMA: 
              In a time-period cohort study done (1997 – 2006), paramedics (non-graduates) 
managed successfully the patients injured in land mines, war as well as traffic accidents 
by a trauma system. This study was done in an area where there was a long out-of-
hospital times, and done for identification of pre-hospital life support interventions which 
25 
 
enhance survival. It was observed that trauma related mortality was reduced  during the 
study period of ten years significantly from 17%  to 4% (with (95% CI 15 -19) and (95% 
CI 3.5 – 5 respectively) 31. 
               Davis et al 
32
 showed that there was decrease in survival rate among the 
moderate-severe traumatic brain injury who were intubated during the prehospital care. It 
was specified that critical patients will be benefit from prehospital intubation, but 
difficult to identify these critical patients prospectively. A systematic review and Meta 
analysis of six analyses including 4772 patients by Bossers et al 
33
 was done in 2015 
showed with limited experience, Prehospital intubation which was done by providers was 
found to be associated with two fold increase of mortality odd ratio 2.33,with 95% CI 
1.61 to 3.38,while there was no such increase in mortality when intubation done by those 
who received extended training program odd ratio 0.75,with 95% CI 0.52 to 1.08.This 
was confirmed by meta-regression (p = 0.009). 
 
“RUN TIME” IN EMERGENCY AND ITS EFFECT ON OUTCOME: 
  
       Franschman et al 
34
  found the run time for prehospital care as 74 ± 54 min. Two 
emergency services with similar out of hospital time were compared based on run time 
for prehospital intubation and the outcome based on it. In EMS and P-HEMS (physician-
based helicopter emergency medical services) treated patients, runtime was found to be 
similar 59 (41-88 min) and 66 (51-80 min) respectively. In this study unexpectedly, the 
mortality was found to be high in patients treated by EMS. 
                Many similar EMS systems uses response times and on scene times as a 
parameter for effectiveness 
35,36
. One such study done by collecting details from 
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Mecklenburg EMS data records showed that when response time increases more than 5 
minutes, the mortality risk was found to be 1.58% while compared to those with 
Response Time of less than 5 minutes who have mortality risk of  0.51% (p = 0.002). It 
was found that mortality-risk curve was flat when Response Time exceeds 5 minutes
35
. 
          Sampalismet al 
37
 showed that there was significant adjusted relative OR =3.0 of 
dying when prehospital time was more than 60 min.  
 
 PRE-HOSPITAL CARE AND SEPSIS: 
           Systematic review on sepsis management in emergency services showed that 8 
studies were on sepsis identification, 7 studies were on identification and management of 
sepsis and only one study was on both identification and management. Systemic 
inflammatory response (SIRS) syndrome criteria with vital signs were used for early 
identification with sensitivity 0.43 - 0.86 with or without provider impression 
38
 in 
prehospital emergency.  
 
 PRE-HOSPITAL CARE AND OHCA-OUT OF HOSPITAL CARDIAC ARREST: 
        Systematic review done on prehospital critical care as well as on Advanced Life 
support-ALS for OHCA consists of 6 observational studies. Three of which concluded 
that there is no benefit in prehospital critical care. Remaining 3 studies showed there is 
benefit from prehospital critical care given by physicians. Based on prognostic factors 
and hospital treatment given in these studies, systematic review favored the Pre-hospital 
critical care group. 
27 
 
      A bias adjusted meta analysis was done using 83 studies on success in all intubations 
and intubations which succeeded in first attempt .It showed only 2% difference in success 
between physicians and non-physicians in total intubations whereas 10% difference in 
first pass rapid sequence intubation success was noted between physicians and non-
physicians. Although the precision in this study is lacking, this study focuses on 
improvement of intubation skills for non-physicians.  
 
 PREHOSPITAL CARE AND MYOCARDIAL INFARCTION 
 
   Attempts were made to analyze the effectiveness in North America and Europe 39,40.   
One of the Studies done in Switzerland used survival rate as an indicator of effectiveness. 
It was done to study the trends of Pre-hospital emergencies over ten years which showed 
48 hours survival rate 89% with increasing rate of cardiac arrest and myocardial 
infarction. 
 
PREHOSPITAL CARE AND ADVANCED LIFE SUPPORT (ALS): 
    After the Emergence of Advanced Life Support the value of Pre-hospital care has 
improved 
41
,
42
,
43
. The outcome of the patient and influence of prehospital care on 
discharge and transfer of the live patient to a hospital 
44
 were taken as predictors of 
effectiveness of ALS in prehospital care. 
 
Studies on association of prehospital care with outcome: 
1. Murad et al 
31
  in a time period-cohort study done over a period of ten years, showed 
that prehospital trauma care reduced the mortality rate by 13% in period 1(4 yrs) and in 
28 
 
Period 2 and 3 (each 3 yrs consecutively) reduction was by 15% (from 16 to 1.3 %) with 
the expansion of trauma care. 
2. Husum et al 
45
 15% mortality reduction was noted in study done in cambodia landmine 
as well as war victims following pre-hospital trauma care training among the first 
responders and it also  improved the RT(response time) 
3. Davis et al 
32
 in a study done impact of Prehospital intubation on outcome of moderate 
to severe traumatic brain Injury showed increase in mortality( P <0.0001 and with 
OR=0.36 with 95% confidence interval 0.32-0.42).But the study also concluded that ,in 
critically ill children prehospital intubation helps. 
4.Bossers et al 
33
 in similar study on Prehospital care in severe traumatic brain injury 
showed mortality increased by two fold when it was done by less trained people. 
 
ACUTE RESPIRATORY ILLNESS IN PEDIATRICS: 
 In developing countries, acute respiratory illness is the major killer of children although 
frequency of illness remains same in developed countries 
46
.  
In 2008,Rudan  et al found that  in population, South east Asian region the incidence of 
pneumonia was 0.36 episodes /child year 
47
. 
In  studies done in  South Indian urban slum area in 2010,it was shown  ARI contributed 
58.2% of childhood morbidities while in 2013 it increased to 60.2% with 7.5 episodes 
/child year 
48
. In studies done in South Indian urban slum area in 2010, it was shown ARI 
contributed 58.2% of childhood morbidities while in 2013 it increased to 60.2% with 7.5 
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episodes /child year. In another study done in Vellore district it was found that Lower 
respiratory infection as the most common cause of hospitalization in children. 
Vaccination has decreased bacterial causes of ARI.  
         Stephen Berman 
49
 found that the 4.5 million deaths per year in the children in 
developing countries were due to acute respiratory infections. Pneumonia without 
measles contributes 3/4 of the deaths, pneumonia-post measles contributes 15%; pertussis 
contributes 10%; and while bronchiolitis/croup syndromes together contributes 5%. 
         Broor et al found in a prospective study in rural India that viruses are the common 
cause of respiratory illness. Respiratory Syncytial virus (RSV) was found to be 
commonest(15%–20%), followed by Para Influenza viruses, Influenza-A and adenovirus 
were detected by antigen detection 
46
,
49
. 
         Respiratory viruses has an influence on the function of smooth muscle of bronchus 
by following mechanisms: 1. Direct effects in the intrinsic contractility of  smooth muscle 
in airway, 2. Increase in Ig E antibodies specific to virus causing epithelial injury, 3 
inflammation due to polymorphonuclear cells, and 4. Increased release of mediator. 
Hence RSV through all these mechanisms leads to enhanced airway reactivity which 
leads to obstruction of airway and bronchial reactivity and obstruction are increased. 
Hence leading to exacerbations during the viral illness 
50
. 
           Since the Viral infections increases the hyper reactivity, these children are found 
to be susceptible to recurrent wheeze in later age increasing the incidence of asthma in  
childhood and adolescence 
51
. 
          In study done by Taneja et al ,among the  bacterial etiology of pneumonia 
Klebsiella (32.2%) was found to be commonest following which S. pneumonia 
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contributes 10%, where as E. coli - 10% P. aeruginosa - 5.7%, S. aureus- 2.8% and H. 
influenzae -1.4% of the children less than 10 yrs with pneumonia.(p=0.03). 
        Although upper respiratory illness contributes more than 95% of ARI, being the 
commonest  cause of hospitalization, lower respiratory infection is crucial to reduce the 
morbidity and mortality 
52
 . 
       In 1990, ARI control program was started in India and implemented as a part of 
CSSM in 1992 and later with RCH which introduced protocols for management of 
Pneumonia. IMNCI (Integrated management Of Neonatal and child hood Illnesses) 
training was started to train the health care persons in the management of 5 dreadful 
diseases of childhood which included pneumonia 
13
 . 
 
RESPIRATORY EMERGENCIES AND PRE-HOSPITAL CARE 
 
            The Pre-hospital care providers are trained in the early recognition and 
intervention of pediatric pathology leading to Cardiac Arrest: 1. first is respiratory failure 
followed by 2.cardiac failure. Cardiac arrest is characterized by slow worsening in 
cardiac function initiated by acidosis following hypoxemia, hypercarbia, followed by 
hypotension leading to cessation of cardiac activity. Successful prevention of Cardiac 
arrest can be done at this stage by reversing the respiratory failure before the period of 
hypoxemic hypo perfusion sets in 
53
,
54
. 
        In a study done in United States on OHPA- Out of hospital Pediatric airway 
management done in 949,301 pediatric events. 4.5% of children required airway 
management procedures (42,936 events) and 1.5% required invasive airway /ventilation 
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(i.e. 14,107 events). .Hasen et al studied that 81.1% ((95% CI 79.7–82.6) as overall 
success rate of endotracheal intubation. Among children aged 1-12 months, and those 
with cardiac arrest that there was low success rate of 72.1% (95% CI 68.3–75.6) and 
75.5% (95% CI 79.7–82.6) respectively 25. 
         A meta-analysis on success rates of Oro-tracheal Intubation (OTI) and Nasotracheal 
intubation (NTI) in Pre-hospital air way control techniques. For non-arrest patients, 
success rate increased with use of drugs DFI-drug-facilitated intubation and RSI (Rapid 
Sequence Intubation).Among all the clinicians, Nasotracheal intubation (NTI) has a low 
success rate, raising doubts about the safety as well as efficacy of the  procedure 
55
. 
 
NEED FOR STUDY IN PRE-HOSPITAL CARE IN PEDIATRICS: 
         Hsia et al 
56
 showed Pre-hospital Emergency care can significantly improve 
mortality rates from emergent conditions and be highly cost-effective. About 24 million 
deaths related to emergency medical conditions occur in Low and middle income 
countries annually, accounting for an estimated 932 million years of life lost. The 
outcome in such conditions depends on the status of Emergency care system.  
      Although many studies have attempted to assess the effectiveness, Cochrane 
44
 review 
has showed that there is a lack of enough evidence in assessing the Pre-hospital care. The 
basic problem is lack of indicators to measure effectiveness in common because of large 
number of variables used. Only few studies were done on prehospital care in pediatric 
emergencies and very few on the impact of prehospital care in respiratory problems  
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       One of the study done by Adhikari et al  
57
  on impact of prehospital care among the 
children coming with agonal breathing, which showed significant higher survival rate 
among the children who were intubated and transferred. 
As respiratory illness especially Acute Respiratory illness are the most common cause for 
hospitalization, children with ARI were chosen as our study population. 
Our study was initiated with aim to attempt in analyzing the existing status of prehospital 
care and also indirectly assessing its effectiveness by comparing the severity score of 
acute respiratory illness at admission, among the children who received and not received 
the prehospital care. There by making a way for improving the pre-hospital care system. 
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 4   METHODOLOGY: 
 
 1 IRB MIN NUMBER    :  10353 (OBSERVE) dated 03.11.2016                                                                       
                                               (Annexure 1)Approved on 13.01.2017 
 2 STUDY DESIGN        :  A Prospective observational cohort analysis 
 3. FUNDING                 :  Internal Funding from Fluid research Grant  
 4. SETTING                  : 
       Location         :  Department of Pediatrics in   Christian Medical College,   
                                  Vellore,   India.  
Children were recruited to the study, in Pediatric Emergency Service and follow up, 
severity assessment till 48 hrs was done after admission (in Paediatric Intensive 
Care Unit, paediatric-HDU, paediatric ward, short stay unit in Paediatric 
Emergency). 
5. PERIOD OF RECRUITMENT    : 6 months (January 2017 to June 2017) 
 Methods: 
  Data collection: 
        Using the structured proforma, details of the children were included in the study, 
Demographic data, details of prehospital care and severity assessment, were collected by 
investigator or co-investigator in PES. Assesssment and intervention (PALS) done in PES, 
severity scoring was done and noted by investigator or co-investigator at 0 hr,12 hr,24 hr,48 hrs. 
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Participants (Study population): 
  Inclusion criteria:     
1.All children presenting to the Paediatric Emergency Service in Christian Medical College 
with acute respiratory illness from I st Jan.2017 to June 2017 requiring IP admission 
(Children with respiratory distress and respiratory Failure). 
2.Age group from 1 month to 16 years. 
3.Duration of illness less than 3 days. 
      4. Parents or Local Guardians who were willing to give informed consent 
           (Annexure 2) 
 
 Exclusion criteria: 
1. Children with trauma or road traffic accident 
2. Returned to PES within 72 hrs of discharge from the same institution of study 
3. Children with underlying chronic systemic illness 
4. Children on immune compromise or on immunosuppressant  
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DEFINITIONS    
STUDY GROUP  
Children admitted with ARI-Acute Respiratory Illness i.e. respiratory distress or failures (study 
group) were grouped based on Pre-hospital care status during data collection, as those received 
1.Nil treatment 2.OP treatment 3.IP treatment. 
1. NIL group: Group includes children in study group who did not receive prehospital care 
(PHC) treatment for the present illness. 
2. Out Patient group: Group includes children in study group who received prehospital 
care treatment on Outpatient basis in another hospital. 
3. Inpatient group: Group includes children in study group who received prehospital care 
treatment as Inpatient in another hospital. 
         During analysis the study group was categorized for studying the impact of prehospital 
care as 1. Adequately treated group  and 2. Inadequately treated group 
“Adequately treated group” included the Inpatient group because child who needs 
hospitalization has received Inpatient care, hence taken as adequate. (not by assessing the 
treatment received in another hospital). Treatment received was documented in the form of - 
either one or both of the three namely, 1. Oxygen 2.Nebulisation  3.Antibiotics.  
“Inadequately treated group” included the “NIL group” as well as Outpatient group” because 
the child requiring admission and monitoring, was not treated as needed. Treatment includes 
both or either of 1.Nebulisation 2.oral antibiotics / Intramuscular injection on Outpatient basis. 
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Duration of treatment received was noted in proforma. 
Referral details: 
Referral letter/discharge summary from the referring doctors was collected as a source of 
referral details.  
In case of non-availability, details from the prescriptions were taken as incomplete details of 
treatment received. 
 
Type of Health center:  
        In India, Tertiary care is the setting within which medical education and research take place 
along with disease management, While primary and secondary care mainly  in the public health 
system .  
 
1. Primary health center: Care provided by physician, which provides Essential health care for 
a community which is easily accessible. It includes government primary/rural health centers, 
private dispenseries without inpatient care. 
2. Secondary Health center: Specialist provides the medical care with basic diagnostic and 
treatment facilities and this connects primary health care center with tertiary care center. 
Governement Taluk head quarters hospitals, District government hospitals, Community health 
centers provides such care(both outpatient and inpatient care) along with private nursing homes. 
3. Tertiary Health center: Health care is provided by specialists and super specialists in aid 
with advanced diagnostics and treatment. This is provided by Government and private medical 
college hospitals and it is a referral unit for both primary and secondary health centers. 
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Transport is defined as appropriate if children were transported in Ambulance and those 
transported other than ambulance were termed as inappropriate transport. 
 
Outcome: 
The outcome of our study is assessing the impact of prehospital care by comparing the following 
among the adequately treated and inadequately treated groups: 
1.Severity scoring (PRESS score-given below and PALS) at admission, 
2.Level of respiratory support (Low flow Oxygen,High flow Oxygen and advanced airway – 
Invasive or Non-invasive based on PALS guidelines) 
3. Nature of admission (i.e Ward, PHDU or  PICU) 
 
Assessment of severity of respiratory illness based on PALS (Annexure) and PRESS score for 
assessing at 0,12,24,48 hours.(
30
)  
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PRESS score system: 
PRESS –Respiratory scoring system 
PRESS Score 
Component 
Operational definition                Scoring 
Respiratory rate  Respiratory rate at rest, on room air* 0  1 
Wheezing High-pitch expiratory sound heard by 
auscultation 
0  1 
Accessory muscle use Any visible use of accessory muscles 0  1 
SpO
2
 Oxygen saturation <95% on room air  0  1 
Feeding difficulties Refusing feedings  0  1 
 
*Respiratory rate at rest, on room air- as per AHA- PALS (Annexure)  
 Accessory muscle use was defined as visible retraction of one or more of the 
sternomastoid/ suprasternal, intercostal, and subcostal muscles. 
 Wheezing was defined by auscultation performed by experienced pediatricians. 
 SpO2 was evaluated as above or below 95%.  
 Feeding difficulties were assessed using information provided by the parents. 
 
 
 
                                          Sum of five components  Interpretation  
PRESS score  0 1 2 3 4 5 0-1: mild; 2-3: moderate; 
4-5: severe 
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VARIABLES: 
Base line: Age (years. months) , gender , distance (kilometres) from and Time (hours. minutes) 
to reach-study center (CMC, vellore) , Duration of illness(hours), chronic illness, type of  pre-
hospital care, Details of Hospital and doctors treated , details regarding treatment and  referral, 
Details regarding transport, after arrival to PES-Initial and secondary assessment , Respiratory 
illness and its  severity based on PRESS at 0,12,24,48 hrs, treatment details , nature of 
admission. 
 
SOURCES OF DATA: 
a.  Demographic details from Proforma (Annexure 3) 
b. Source of outpatient treatment details - prescription and medicines given were noted in 
case of no referral letter. 
c. Source of Inpatient treatment details: IP referral letter, IP discharge summary or / IP 
prescription in case of Discharge against medical advice, were noted 
d. Transport details were collected from the accompanying health care person, from the 
relatives accompanying the child. 
e. Adverse events during transport were enquired from the health person accompanying 
only if the child was transported by ambulance.  
Bias: Observer bias in assessing was eliminated because atleast 2 experts -pediatrician assess the 
child in pediatric emergency other than the primary investigator. 
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Sample size: 
Sample size was calculated according to a prospective longitudinal study done to test a  model  
for rural prehospital trauma systems in low‑income countries 58. In this study, required sample 
size to show that there is a difference in mortality of about 13% (over a period of 3 yrs) in 
trauma before and after the initiation of pre-hospital trauma care was found to be 230 in each 
arm with 80% power and 5% level of significance, although our study was designed to assess 
the severity of illness and not the mortality assuming that the difference of severity among the 
groups who received and not received Prehospital care, the same 
            In this study we included only the children with acute respiratory illness and grouped 
during data collection as 3 groups:  1. Not received treatment (Nil group) 2.Treated as out-
patient (OP group). and 3. Treated as in-patient(IP group). 
  For analysis of the outcome , the study group was regrouped as 1. adequately treated and 2. 
inadequately treated  
 
  Hypothesis Testing - Large Proportion - Equal Allocation 
   Proportion in group I 0.53 0.53 0.53 0.53 0.5 0.53 
Proportion in group II 0.43 0.33 0.4 0.35 0.35 0.23 
Estimated risk difference  0.1 0.2 0.13 0.18 0.15 0.3 
Power (1- beta) % 80 80 80 80 80 80 
Alpha error (%) 5 5 5 5 5 5 
1 or 2 sided  2 2 2 2 2 2 
Required sample size for each arm  391 95 230 118 169 40 
Hence the sample size calculated in each arm was 230 and total sample size was 460. 
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Quantitative variables: 
Statistical methods: 
The continuous variables were presented using mean with SD or median with IQR. The 
univariate analysis for continuous variables was done by comparing the means across the 
two groups (Inadequate and adequately treated) using independent t-test or Mann 
Whitney U test which was decided after plotting the histogram or the QQ plot. The 
categorical variables were compared across the two groups using Fisher‟s exact test.  
. Diagnostic accuracy of the model will be assessed by plotting the chi-square residuals 
against the predicted probabilities. P value < 0.05 will be considered to be statistically 
significant.  
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5. RESULTS AND ANALYSIS  
STROBE DIAGRAM: 
                 
                                      
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Number of admitted 
Children with respiratory 
distress/failure -Study group 
n=152 
Number of children with 
acute respiratory illness 
1770 
Excluded 
(As per exclusion criteria) 
*Respiratory illness not 
requiring admission  
*children diagnosed as 
other systemic illness 
contributing similar 
presentation  
Total number of Children 
registered in PES from 
 Jan 2017 – June 2017  
= 11,885 
Children received 
Prehospital care by OP 
treatment:  n=65 
  
 
Children who did not 
receive any Pre-hospital 
care n=60 
 
 Nil 
 
Children received Pre-
hospital care by IP treatment 
n=27 
 
 
 
Severity assessment based 
on PRESS –scoring at 
0,12,24,48 hrs 
Statistical analysis 
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DEMOGRAPHY AND CLINICAL PROFILE:  
 
Total number of children hospitalized who presented with ARI (acute respiratory illness) 
included in our study was 152. They were grouped as 3 groups  1. NIL group (Not 
received prehospital care)  2. OP group (received Out-patient treatment)  3. IP group 
(received In-patient treatment). They were further categorized during analysis of 
Outcome as 1.Adequately treated and 2.Inadequately treated. 
AGE DISTRIBUTION: 
Among IP group, 48% were in age group 1-2 months, followed by age group 12-60 
months (33.3%).In Op group, both the age group 1-2 months and 12-60 months were 
equal. In Nil group, children in age group 12-60 months were maximum (38.3%) (Table-
1) 
Table 1: Age distribution among the study group 
 
Pre-hospital care 
group 
Age in months 
1-12  12-60  >60  
Nil    (n=60) 30 (50%) 23(38.3%) 7(11.7%) 
OP   (n=65) 34 (52.3%) 26(40%) 5(7.7%) 
IP     (n=27) 16 (59.2%) 9(33.3%) 2(7.4%) 
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MALE
73%
FEMALE
27%
GENDER DISTRIBUTION
GENDER DISTRIBUTION: 
Of the study population of 152, 111(73%) were male and 41(27%) were female. 
 
 
 
 
 
 
 
 
 
Figure 1.Gender distribution 
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GENDER DISTRIBUTION AMONG THE PREHOSPITAL GROUPS 
Gender distribution was same in all the three groups  
 
          
 
 
Figure 2:Gender distribution among the Prehospital groups 
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DURATION OF ILLNESS: 
Duration of illness was divided into < 48hrs and > 48hrs as it can influence the severity 
of illness. It was found that number of  children whose duration of illness was more than 
48 hrs was 121  (79.7% ) of the study group among whom 33.9% of children came 
without receiving prehospital care ,47 % of children received outpatient care and 19% of 
children  received IP care. There was significant difference in percentage when compared 
to those who reach within 48 hrs of illness (p value = 0.02) 
 
Table 3: Duration illness   
 
Duration of illness 
(hours)  
Pre –hospital group 
NIL (60) OP(65) IP(27) 
  <48 n=31 19(61.3%) 8(25.8%) 4(12.9%) 
  >48 n=121 41(33.9%) 57(47.1%) 23(19%) 
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PAST SIMILAR ILLNESS: 
Children with no similar illness in the past were contributing about 70 % of study group 
(p value – 0.000). It also shows that among the children with previous similar illness 
46.7% of children receive tertiary care without receiving any prehospital care. 
 
Table 4: Clinical data- Past illness (other than chronic systemic illness) 
 
Past similar illness  Prehospital care group 
NIL (60) OP(65) IP(27) 
RAD/WALRI/asthma 28 (46.7%) 15 (23.1%) 2(7.4%) 
Nil  32 (53.4%) 50(76.9%) 25(92.6%) 
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TYPE OF HEALTH CARE CENTER: 
 
In India, primary health care is taken care by government primary health centers in rural 
area where as in Urban, many private dispensaries provide the primary health care who 
refer patients to either secondary or tertiary care center 
In our study, among the prehospital received group, 83% of OP group were referred from 
primary health care center (either government or private). Whereas 81 % of IP care group 
were referred from secondary health care center. Only 7.4% of IP care group children 
were referred from tertiary care center. The difference was statistically significant (p 
value 0.000). 
Table 5: Details of hospitals of PHC 
 
Type of health care center 
 
 
Prehospital care group 
 
OP(65) 
 
IP(27) 
 
Primary health center 
 
54 (83%) 
 
3(11.1%) 
 
Secondary health center 
 
11(17%) 
  
22(81.5%) 
 
Tertiaty care center 
  
 0 
 
2(7.4%) 
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TYPE OF HOSPITAL SECTOR AND TREATING PHYSICIAN 
     Nearly 90 % of both OP and IP group children have received prehospital care in a  
private dispenseries /hospitals .Only  around 10 % of children in both the group received 
treatment in Government hospitals . 
Among the prehospital group, 95% of OP group and 100% of IP group received 
treatment from pediatricians, only 4.6% of OP group received treatment from general 
practitioner. 
 
Table 6: Type of hospital sector and treating physician 
 Prehospital Care received group (N%) 
  OP n=65    IP  n=27 
Type of hospital sector 
   Government sector 7(10.8%) 3(11.1%) 
   Private sector 58(89.2%) 24(88.9%) 
Treating physician 
a. General practitioner 3(4.6%) 0 
b. Pediatrician 62(95.4%) 27(100%) 
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REFERRAL DETAILS  
Among the prehospital care group, 100% of OP group and 85% of IP group referred for 
not responded/worsening while 14% of IP group came as DAMA. 
 In OP group 17% of children had discharge summary or referral letter and remaining 
83% of children had incomplete treatment details.  
In IP group, 85% of children were referred with complete details and only 14% of 
children had incomplete treatment details. There was statistically significant difference 
among the 3 groups considering the referral details and reason for referral  ( p=0.000) 
Table 7: Referral details 
Referrals details Prehospital care group n (%) 
  OP n=65    IP  n=27 
Reason for referral 
Not responded to treatment / 
Worsening of illness 
65(100%) 23(85%) 
DAMA    0 4(14.8%) 
Referral letter 
Discharge summary /referral letter 11(17%) 23(85%) 
With incomplete details 54 (83%) 4 (14%) 
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Distance travelled and nature of transport: 
Our study population included all South Indian children, whose residing place varies 
from within 20 km from the hospital to the nearby states. Distance from hospital and time 
of travel is crucial in Emergency management.  
More than 90% of Nil and OP group children travelled less than 60 kilometer, there by 
reaching tertiary center within an hour of period. In IP group 81.5% of children travelled 
less than 60 km while only 18.5% travelled more than 60 km. The association of distance 
and the type of care is not significant (p value =0.076) 
 
 
Table 8: Distance travelled  
Type of hospital care Distance travelled  Km 
Less than 60 km More than 60 km 
Nil   n=60 55 (91.7%) 5 (8.3%) 
Op  n=65 61 (93.8%) 4 (6.2%) 
IP   n=27 22 (81.5%) 5 (18.5%) 
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MODE OF TRANSPORT IN STUDY POPULATION: 
Most common mode of transport in our study population was “Bus” 
followed by car and autorickshaw. 
Ambulance was used only by 7% of study population. 
 
 
Figure 2: Mode of transport in study group 
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Transport details and association with type of prehospital care: 
1. 67% of Nil group and 52% of Op group children have used “bus” as a mode of 
health transport followed by “auto”- (16%) in Nil group and 22% in Op group.  
2. Ambulance was used only by IP care group children.  
3. In IP care group, 44% of children were transported in ambulance, followed by bus 
(22%) and car (22%). 
 
Figure 3: Transport details 
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DETAILS OF AMBULANCE SYSTEM: 
 Only 9/152 (5.9%) of children transported in ambulance had medical team and 
equIPment. And 2/152(1.3%) of children were transported in Ambulance service with 
equIPment without health personnel .There were no adverse events noted during the 
transport all the 11 children in the ambulance.  
 
 
 
 
 
 
Figure 4 - Details of Ambulance   
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CLINICAL PRESENTATION  
AIR AND BREATHING STATUS BASED ON PALS: 
Airway: 
About 1.7% of Nil group, 4.6% of Op group and 3.7% of IP group of children came 
with unclear airway maintained with positioning, suctioning/ nebulisation to maintain 
airway. Only 1.7% children in NIL group came with non-maintainable airway. None 
from Op or IP group came with non-maintainable airway. 
Breathing: 
1.7% of NIL group, 3.7% of both Op and IP group children arrived with respiratory 
failure. 
Table 9: Airway and Breathing Status of study population: 
Components of ABCD Prehospital care group n (%) 
Nil  n=60 OP n=65    IP  n=27 
Airway 
Clear 58(97%) 62(95%) 26(96%) 
Maintainable 1(1.7%) 3(4.6%) 1(3.7%) 
Not maintainable 1(1.7%) 0 0 
Breathing 
      Respiratory distress 59(98.4%) 64(98.5%) 26(96.3%) 
      Respiratory failure 1(1.7%) 1(3.7%) 1(3.7%) 
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CIRCULATORY STATUS AND DISABILITY ASSESSMENT OF STUDY 
POPULATION: (BASED ON PALS) 
Circulation: Study shows 1.7% of NIL group and 3.7% of IP group children came with 
hypotensive shock, and 3.1% of Op group came with compensated shock Remaining 
children in all the three groups came with stable circulatory status. 
Disability: Quick assessment of disability by AVPU showed none came with 
unresponsiveness, 18.5% of IP group and 6.7% of NIL group responded to voice. While 
about 3 % in all the three groups came with response to pain. 
 Table 10 : Circulatory status and disability assessment of study population: 
Components of ABCD Prehospital care group n (%) 
Nil  n=60 OP n=65    IP  n=27 
Circulation 
Normotensive 59(98.3%) 63(96.9%) 26(97.2%) 
 Compensated shock 0 2(3.1%) 0 
 Hypotensive shock 1(1.7%) 0 1(3.7%) 
Disability 
Alert 54(90%) 62(95.4%) 21(77.8%) 
Responds to Voice 4(6.7%) 1(1.5%) 5(18.5%) 
Responds to pain 2(3.3%) 2(3.1%) 1(3.7%) 
 Unresponsiveness 0 0 0 
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TREATMENT BASED ON PALS IN PES: 
 
Among the study group,  2 children (7.4%)  in IP group , 1 child (1.5%) in  OP group and  
1 child (1.7%) in Nil group  came in respiratory failure and required ventilation (invasive 
and non-invasive) . 
7 children (26%) in IP group, 13 children (20%) in OP group and 7 children (11.7%) in 
NIL group required high flow oxygen. 
Table 11: Management of Airway and breathing:  
Prehospit
al care 
( n) 
Management of airway and breathing          
Nebulisation  Low flow 
Oxygen 
High 
flow 
Oxygen 
Oral 
Airwa
y 
Ventilatio
n 
(invasive 
+non-
invasive) 
ICD  
3% 
saline 
salb adrenalin
e 
NIL(60) 20(33.3%) 31(52%) 2(3.3%) 21(35.0%) 7(11.7%) 0 1(1.7%) 1(1.7%) 
OP(65) 21(36%) 28(40%) 1(1.5%) 10(15.4%) 13(20.0%) 2(3.1%) 1(1.5%) 3(4.6%) 
IP (27) 15(56%) 8(29.6%) 1(3.7%) 11(40.7%) 7(25.9%) 0 2(7.4%) 2(7.4%) 
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MANAGEMENT OF CIRCULATION: 
The percentage of children requiring fluid inotropes were found to nearly same 3% in all 
groups. Whereas the percentage of children requiring fluid resuscitation was found to be 
relatively high in OP and NIL group compared to IP group (statistically not significant). 
 
Table 12: Management of Circulation   
Prehospital care Management of circulation 
Fluid resuscitation Inotropes 
Nil 3(5.0%) 2(3.3%) 
OP 4(6.2%) 2(3.1%) 
IP 1(3.7%) 1(3.7%) 
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NATURE OF ADMISSION 
 
 
In our study the “nature of admission” is taken as outcome, since it indirectly shows the 
severity of illness along with assessment of respiratory illness based on PALS and 
PRESS scoring at admission. The morbidity/ hospital discharge and mortality was not 
taken as outcome since it depends on many other factors such as sepsis related 
complications after 3-4 days of initial illness and occasionally hospital acquired 
infections.  
 
Type of PHC and nature of admission 
 
7.4% of IP group, 3.3% of NIL group and 1.5% of OP group required PICU admission 
where as about 11 percent of children in all the 3 groups were admitted in PHDU. The 
remaining children were admitted in short stay PES for less than 2 days or in ward for 
more than 2 days. 
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Figure 5: Type of PHC and nature of admission 
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Reason for referral and nature of admission: 
 Of the children who came with referral reason as “Not responding to 
treatment/worsening” 87.5% were admitted in ward, 9% in PHDU and 3.4% in PICU. 
Those children who were discharged against medical advice were 11, of whom 75% were 
admitted in ward, 25% in PHDU and none in PICU.(p value not significant) 
Table 13: Reason for referral and nature of admission 
Reason for 
referral 
Nature of admission 
Ward  PHDU  PICU  
Not responding 77 (87.5%) 8(9.1%) 3(3.4%) 
DAMA 3(75%) 9(25%) 0 
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DIAGNOSIS AND ITS RELATION WITH OTHER FACTORS: 
Diagnosis among the study group 
Pneumonia (31.5%) and LRI with wheeze (26.3%) were the most common diagnosis 
among the children in study.About 80 % of children with pneumonia reached tertiary care 
center after receiving Op and IP care. 
 28% of children with acute exacerbation of RAD/asthma came directly to receive tertiary 
care. Upper air way problems like ALTB constituted 4.6%. 
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Figure 6: Diagnosis among the study group 
Age wise distribution of diagnosis 
In this study pneumonia contributed around 44 % of the children who are less than two 
months and 35% of children of six months to one year of age group. LRI with wheeze 
was found more common among 2 to12 months of age group. 
Acute exacerbation of RAD was found to be the cause of respiratory distress in 79% of 
children among the age group >5 yrs. There was a significant correlation with age and 
Diagnosis (p<0.00) 
Table 14: Age and diagnosis 
 
Diagnosis 
Age (% ) in months 
1-2 
(n=45) 
2-6 
(n=15) 
6-12 
(n=20) 
12-60 
(n=58) 
>60 
(n=14) 
Pneumonia  20(44.%) 4(26.7%) 7(35%) 17(29%) 0 
H1N1  2(4.4%) 1(6.7%) 1(5%) 9(15.5%) 0 
Bronchiolitis  9(20%) 2(13.3%) 0 0 0 
LRI with wheeze 8(17.8%) 6(40%) 9(45%) 14(24%) 3(7.5%) 
Rec.LRI  3(6.7%) 1(6.7%) 1(5%) 2(3.4%0 0 
ALTB  0 1(5%) 1(5%) 1(1.7%) 0 
Ac.Exacerbation 
.RAD/asthma  
0 0 1(5%) 14(24%) 11(78.6%) 
Others  3(6.6%) 0 0 1.7% 0 
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SEVERITY OF ILLNESS (BASED ON PRESS SCORE) AND ITS 
CORRELATION WITH OTHER FACTORS: 
Duration of illness and Severity of illness: 
Against the expectation, our study showed that the severity does not vary with duration of 
illness.  
It shows, 48% of children whose duration of illness less than 48hrs and 50% of children 
with duration of illness more than 48 hrs had severity score –“severe” according to 
PRESS score 
   Table 15: Duration of illness and Severity of illness 
Duration of illness Severity at admission 
Moderate Severe 
<48 hrs 16 (52%) 15(48.4%) 
>48 hrs 60 (49.6%) 61(50.4%) 
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Level of Care center and severity 
 
Of the total 92 children who received prehospital care, only 2 were referred from tertiary 
care center and they had severe illness at admission. There was no difference in severity 
among the children referred from primary and secondary care center.  
 
Table 16: Level of Care center and severity 
 
Level of care center Severity at admission 
Moderate Severe  
Primary 30(52.6%) 2(47.3%) 
Secondary  12(36.4%) 21(63.6%) 
Tertiary  0 2(100%) 
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Reason for referral and severity of illness  
Of 92 children who received prehospital care, 88 were referred for worsening/not 
responded and their pattern of severity at admission was both moderate and severe in 
equal proportion. Among the children came discharge against medical advice 75% were 
with severe illness. The difference was not statistically significant.     
Table 17: Reason for referral and severity of illness  
Reason for referral Severity at admission 
Moderate  Severe  
Worsening/not responded to 
treatment  
41(46.6%) 47(53.4%) 
DAMA                       1(25%) 3(75%) 
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Referral letter and severity of illness 
Of the children who came with proper referral letter 32.4% and 67.6% had moderate and 
severe score respectively. (Statistically significant with p value =0.037)  
Table 18: Referral letter and severity of illness 
Referral status Severity at admission 
Moderate Severe  
Incomplete referral details 30(54.5%) 25(45.5%) 
 With referral letter                  12(32.4%) 25(67.6%) 
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Nature of Admission and severity of illness 
About 93% of children admitted in PHDU and 100% of children admitted in PICU had 
severe score at admission. Severity at admission correlates well with nature of admission. 
(p value =0.000) 
 
 Table 19: Nature of Admission and severity of illness: 
Nature of admission Severity at admission P value 
Moderate Severe  
Ward  75(56.8%) 57(43.2%)  
0.000 
PHDU 1(6.7%) 14(93.3%) 
PICU 0 5(100%) 
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Type of prehospital care and severity (PRESS) over time with treatment: 
Total number of children hospitalized who presented with ARI (acute respiratory illness) 
included in our study was 152. They were grouped as 3 groups  1. NIL group (Not 
received prehospital care)  2. OP group (received Out-patient treatment)  3. IP group 
(received In-patient treatment). They were further categorized during analysis of 
Outcome as 1.Adequately treated which include Inpatient group  and 2.Inadequately 
treated which include NIL and OP group 
Scoring of respiratory illness was done at arrival, which indirectly implies the influence 
of prehospital care.  
The severity score at 0 hrs was 3.5 and 4 (out of 5) which slowly dropped at 48 hrs to 1.7 
and 2.1, in the inadequately treated and Inpatient group respectively .The rate of fall of 
severity showed no difference among the groups. 
Table 20 Severity of illness over 48 hrs 
TIME 
PRESS SEVERITY SCORE (max-5) 
P-VALUE
 
Inadequately treated 
 group 
Adequately treated 
 group 
0HR 3.6±0.82 4±0.83 
0.83 
12HR 3.3±0.94 3.81±1 
24HR 2.64±1 3.07±1.17 
48HR 1.71±1.34 2.19±1.78 
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Figure7: Severity score among “Adequately treated and 
inadequately treated” group. 
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IMPACT OF PREHOSPITAL CARE:  
 
IMPACT ON SEVERITY OF ILLNESS AT ADMISSION: 
  66.7% of children who were adequately treated admitted with severe score. There was 
no significant difference in severity, found among adequately and Inadequately treated 
groups. 
 
Table 21: Impact of Prehospital care and severity of illness at admission 
Prehospital care Severity at admission P value 
Moderate Severe  
Inadequate group 67(53.6%) 58(46.4%)  
0.05 
Adequate group 9(33.3%) 18(66.7%) 
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PREHOSPITAL CARE AND LEVEL OF RESPIRATORY SUPPORT 
AT ADMISSION 
Respiratory support was given according to PALS guidelines .i.e. for respiratory distress 
–high flow oxygen; for impending respiratory failure-Non-invasive support; for 
respiratory failure - invasive ventilation. 
 
a. Prehospital care and Status of Oxygen requirement at admission 
 
In our study it was found that, both high and low flow oxygen requirement was 
comparatively high among adequately group (p value =0.042).One of the reason was 
these children were referred for the treatment either due to worsening of symptoms or not 
responding. 
 
Table 22: Prehospital care and Status of Oxygen requirement at admission 
 
Prehospital care Oxygen requirement  P value 
Not required Low flow High flow 
Inadequately treated 74(59.2%) 31(24.8%) 20(16%) 0.042 
Adequately treated 9(33.3%) 11(40.4%) 7(26%) 
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b. Impact of prehospital care on advanced airway requirement 
In our study group, 2 children (7.4%) in adequately treated group and 2 children (1.6%) 
in inappropriately treated group required advanced airway. (p value 0.145)  
 
Table 23: Impact of prehospital care on advanced airway requirement 
Prehospital care Advanced airway requirement  P value 
Yes  No  
Inadequately treated 
2(1.6%) 123(98.4%)  
0.145 Adequately treated 
2(7.4%) 25(92.6%) 
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Prehospital care and nature of admission: 
Of the adequately treated children  7.4%  were admitted PICU  where as  2.4% of 
inadequately treated children. There was no statistical significant difference in nature of 
admission among the children inadequately treated and adequately treated. (p value 
0.396). 
 
Table 24: Prehospital care and nature of admission 
 
Prehospital care Nature of admission P value 
Ward  PHDU PICU 
Inadequately treated 
110 (88%) 12(9.6%) 3(2.4%)  
0.396 Adequately treated 
22 (81.5%) 3 (11.1%) 2(7.4%) 
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STATUS OF PREHOSPITAL TRANSPORT: 
1. Status of prehospital transport among the hospitalized based on severity: 
Only 10.6% of children hospitalized with severe respiratory score were transported in 
ambulance which shows the underutilization of ambulance.  
There was no statistically significant difference in utilization among the children with 
moderate and severe score (p value =0.077),which shows the overall underutilization of 
ambulance. 
Table 25:Prehospital transport and severity of illness 
Respiratory severity 
based on PRESS score 
PREHOSPITAL TRANSPORT P value 
 
AMBULANCE  
 
NON-
AMBULANCE 
Moderate  3 (4%)  73(96%)   
0.077 
severe  8( 10.6%)  68 (89.4%)  
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2. Distance travelled and prehospital transport 
Only 21.4% of children who travelled more than 60 km were transported in ambulance 
and 78.6% of Children who stay >60 km away from the tertiary care center did not utilize 
ambulance. 
There was no statistically significant difference in use of ambulance based on distance 
travelled   (p value -0.056) 
Table 26: Distance travelled and prehospital transport 
Distance travelled by study 
group n=152 
 
PREHOSPITAL TRANSPORT 
AMBULANCE  
NON-AMBULANCE 
</=60 km 8 (5.8%)  130 (94.2%)  
>60 km 3(21.4%)  11 (78.6%)  
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3.Level of Respiratory support and prehospital care transport: 
Only 25% of children who required ventilation and 18.5% of children requiring high flow 
oxygen were transported by ambulance which shows the underutilization of ambulance 
even in the severe illness (respiratory failure) requiring ventilation (invasive and Non-
invasive) and  also in severe respiratory distress requiring high flow oxygen. 
There was statistically significant difference in use of ambulance among the children 
requiring and not requiring high flow oxygen (p value=0.004) 
Table 27: Level of Respiratory support and prehospital care transport: 
Management PREHOSPITAL TRANSPORT P value 
 
AMBULANCE  
 
NON-
AMBULANCE 
ventilation 1(25%)  3(75%)  0.274 
High flow oxygen  5(18.5%)  22(81.4%)  0.004 
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4.Nature of admission and prehospital transport care: 
Among the children admitted in PICU and PHDU, only 40% and 7.1% respectively were 
transported in ambulance which implies the majotiry of children requiring critical care 
were not transported in ambulance appropriately. 
Table 28: Nature of admission and prehospital transport care 
Nature of admission PREHOSPITAL TRANSPORT P value 
 
AMBULANCE  
 
NON-
AMBULANCE 
Ward  8(6%)  125(94%)   
0.03 PHDU  1(7.14%)  13(92.8%)  
PICU  2 (40%)  3(60%)  
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 DISCUSSION: 
Pre-hospital care is an important link in management of acutely ill children which is not 
established in developing countries.Many studies showed that there was significant 
reduction in mortality following prehospital care.
31
,
 32,
 
This study was done to analyze the impact of pre-hospital care among the children 
presenting to PES with acute respiratory illness measured by severity of illness using 
PRESS score, level of respiratory support, and nature of admission (outcome). 
          The study population (152 children) are the children who were admitted with ARI-
Acute Respiratory Illness i.e. respiratory distress or failures (study group) were grouped 
based on Pre-hospital care status during data collection, as  3 groups namely those 
received 1.Nil treatment 2.OP treatment 3.IP treatment. 
          Demographic details were studied , the clinical details,assessment of illness at 
arrival based on PRESS score as well as PALS was done and managed .These details 
were noted in Proforma and children were followed till 48 hrs of admission and assessed 
during the period. Status of prehospital transport was also studied. Details of treatment 
was noted as with referral letter and incomplete details (prescription and medications). 
        Analysis was done by grouping them as 1) adequately treated 2) inadequately treated 
group. “Adequately treated group” included the Inpatient group because child who 
needs hospitalization has received Inpatient care, hence taken as adequate. (not by 
assessing the treatment received in another hospital). 
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“Inadequately treated group” included the “NIL group” as well as Outpatient group” 
because the child requiring admission and monitoring, was not treated as needed. 
Outcome of the study was assessing the impact of prehospital care by comparing among 
the adequately treated and inadequately treated groups in 1.Severity scoring at admission,  
2.Level of respiratory support. (Low flow Oxygen,High flow Oxygen and advanced 
airway – Invasive or Non-invasive based on PALS guidelines) 
3. Nature of admission (i.e Ward, PHDU or  PICU). 
All these clinical and demographic details were noted in proforma . Data was analysed by 
SPSS, using independent t-test or Mann Whitney U test .  
Age group: 
 In our study, Children more than 1 month were included.Children less than one month 
were not included because clinical presentation and management of respiratory illness in 
age group less than 1 month differs. Age group 1-12 months constituted 64 % of the 
study group , 12-60 months was 49%, >60 months was 9.2%. 
In a cohort study 
47
 done in South India in a population of under 3 years (92) over a 
period of 11.3 months of follow up, it was found that pneumonia was same among both 
the sex and there was no significant difference in incidence of ARI among various age 
groups. (Table-1) 
Gender distribution: 
 Among the study group -152 children, 73% were male and 27% were female. (figure 
1,Table-2)   
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Similar high proportion of male was shown a study done in Japan for 1 year period  by 
Miyaji et al (
30
) on the severity of respiratory illness using PRESS score in which 202 
children with acute respiratory illness were enrolled , of which 60.9% and 39.1%  were 
male and female respectively. 
Duration of Illness at arrival: 
 Among the children who arrived after 48 hrs of illness, 47% of children were from OP 
group , 34% from NIL group,and 19% from IP group. There was significant difference in 
number of children arriving before and after 48 hrs of illness (p value = 0.02) (Table 3) 
Past illness:  
Among the study group, 70 % children had no similar illness in the past which was 
statistically significant (p value =0.000). 46.7% of children with previous similar illness 
receive tertiary care without receiving any prehospital care. (Table 4) 
Prehospital care center :  
In our study group, 81%  IP group received care in secondary care center, 7.4% from 
tertiary care center and referred ,where as 83% and 11% of OP group received 
prehospital care from primary health center and secondary health center respectively 
which is statistically significant ( p value 0.000) (Table 5,6)  
In our study group, 90 % of prehospital care was received from private sector which was 
also showed in study done in national health service 
14
. 
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The care giver were pediatrician in 95% of OP group and 100% IP group which was not 
statistically significant. 
Referral details: Among the children who received prehospital care (92 children) ,100 % 
of OP children and 85% of IP group children were referred for worsening or not 
responded, and only 4 % of IP group came with discharge against medical advice, which 
is found statistically significant(p value 0.006) 
85% of IP group and 17 % of OP group came with referral letter or discharge summary 
which is statistically significant.(p value 0.000) . (Table 7) 
 
Distance travelled:  
 Statistically there is no significant difference in the type of care based on distance 
travelled. (p value =0.076). (Table 8) 
 The median time was found to be 20 min in all the three groups with median distance of 
40 kilometers 
Similar study on prehospital transport done by Shankar et al 
6
  showed median time to 
reach a hospital was 22 min. The patient who reach and receive the treatment within the 
critical period will have good survival.  
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Status of ABC on arrival and their management: 
1.7 % of NIL group, 3.7% of OP and IP group came with respiratory failure and 7.4% of 
IP group, 1.5% of OP group and 1.7% of NIL group required ventilation either as 
invasive or non-invasive.(Table 9,11) 
 1.7% of NIL group,3.7% of IP group came with Hypotensive shock where as 3.1% of 
OP group came with compensated shock.(Table 10). 
There was no statistically significant difference in number of children requiring fluid 
boluses and inotropes among the three groups. (Table 12)        
Nature of admission 
7.4% of IP group, 3.3% of NIL group and 1.5% of OP group required PICU admission 
where as about 11 % of children in all the 3 groups were admitted in PHDU (Figure 5) 
Reason of referral and nature of admission: 
87.5% of children who came with worsening/not responded to treatment after prehospital 
care were admitted in ward. Only 9% and 3.4% of children of this group were admitted in 
PHDU and PICU respectively. (Table 13) 
There was no significant relation (p value 0.4) in between nature of admission and reason 
for referral  
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Diagnosis:  
In our study, Pneumonia contributed about 41% of IP group, 40% of Op group and 21.7% 
of NIL group. Pneumonia was found to common cause of hospitalization (31.5%) among 
our study group, followed by LRI-lower respiratory infection with wheeze (26.3%) and 
acute exacerbation of RAD/ asthma (28%) (figure 6 and Table 14) 
      A cohort study done by acharya et al in South India on ARI (community based study), 
showed higher incidence of Pneumonia (p<0.0002) compared to all the cause of ARI. In 
this study, 8.2% of children developed pneumonia 
47
 in the follow up period of ARI.  
     In our study, there was significant correlation among age wise distribution of 
diagnosis (p < 0.001). It was shown that pneumonia contributes 44% and 35% among the 
children hospitalized with ARI in age group < 2 and 6 months to 1 year group 
respectively. 
      Similarly Acute exacerbation of RAD/asthma contributes 78.6 % of children 
hospitalized with ARI among the age group > 5years. 
There was significant correlation among age wise distribution of diagnosis.(p < 0.001) It 
was shown that pneumonia contributes 44% and 35% among the children hospitalized 
with ARI in age group < 2 and 6 months to 1 year group respectively.  
Similarly Acute exacerbation of RAD/asthma contributes 78.6 % of children hospitalized 
with ARI among the age group > 5years. (Table14). 
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                               Status of prehospital transport 
A study  done on trauma patients 
59
 showed that only 7.5% of patients were transported in 
ambulance of which 96% of children were referred from another hospital , similarly  in 
our study among the Children hospitalized with ARI only 7% of children were 
transported by  ambulance of which only 40% was equipped and with health personnel. 
Similar to our study, Shankar et al 
6
 showed there was underutilization of ambulance in 
children reaching  pediatric medical emergencies in a tertiary care center. In this study, 
26 children were referred and out of which 25 were transported by ambulance without 
any accompanying person. 
a.Severity of illness and Prehospital transport: 
Of 76 children with severe PRESS score, only 8 (10.6%) were transported in 
ambulance.(pvalue=0.07) (Table 25) highlighting the underutilization of ambulance. 
b.Level of respiratory support and Prehospital transport: 
Only 25% of children who required ventilation (p value=0.27) and only 18.5% of 
children requiring high flow oxygen were transported by ambulance (p 
value=0.004).(Table 27) 
78.6% of Children who stay >60 km away from the tertiary care center did not utilize 
ambulance in spite of severe illness (p value =0.056) 
This implies the severe underutilization of ambulance even in children requiring 
immediate advanced airway management. 
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c.Nature of admission and prehospital transport: 
Among the children admitted in PICU and PHDU, only 40% and 7.1% respectively were 
transported in ambulance which implies the underutilization of ambulance even in 
children requiring intensive care and high dependency unit care(p value=0.03) (Table 28) 
 
                             Impact of Prehospital care 
The outcome of our study is assessing the impact of prehospital care by comparing the 
following among the adequately treated and inadequately treated groups: 
1.Severity scoring (PRESS score-given below and PALS) at admission, 
2.Level of respiratory support (Low flow Oxygen,High flow Oxygen and advanced 
airway – Invasive or Non-invasive based on PALS guidelines) 
3. Nature of admission (i.e Ward, PHDU or  PICU) 
. Outcome at discharge was not taken in order to exclude the disease complication and 
iatrogenic causes contributing morbidity.  
 
1. Impact on severity of illness at admission based on PRESS score   
Of 76 children presented with severe PRESS score, 66.7% were adequately treated and 
46.4% were inadequately treated (18/27 Vs 58/125,P value=0.05)(Table 21). 
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2. Impact on level of respiratory support at admission: 
Based on PALS assessment, there is a significant difference (26% Vs 16% 
,pvalue=0.042) in requirement of high flow and low flow oxygen among the two groups. 
It was noted that requirement was higher among the adequately treated group. (Table 22)  
Ventilation requirement was 7 times more among the adequately treated group than the 
inadequately treated children ( p value 0.145) (Table 23) 
It was noticed that the children who were referred with reason for referral as worsening 
or not responding. These children (in majority in adequately treated group) presented 
with severe PRESS score and hence therefore the requirement of highflow oxygen, 
advanced airway. 
 
3. Impact on Nature of admission:  
Study showed no difference in (outcome) nature of admission among the children who 
are adequately treated and inadequately treated.(p value 0.396) (table 24). 
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LIMITATIONS: 
 
1. Estimated sample size was not reached due to short study period and also 
due to the seasonal variation of acute respiratory illness. 
2. The reason for not utilizing the ambulance was not considered in the  
analysis.  
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SUMMARY: 
              This study was initiated with the hope that this will be a basement for the future 
studies on Prehospital care in pediatric medical emergencies to increase the the 
availability of facilities and trained personnel along with development of protocols for the 
same. Our aim was to analyze the impact of Pre-hospital care on the outcome of the 
children presenting to the Pediatric Emergency Service (PES) with acute respiratory 
illness (ARI) in a tertiary care center in South India and to analyze the prehospital 
transport among them. 
             This is a prospective observational study which included children of age >1 
month to <16 years admitted in PES with ARI between January and June 2017. The 
effect of pre-hospital care among the “adequately treated” and “inadequately treated” was 
measured using PRESS score, level of respiratory support given and the nature of 
admission. 
              Of 152 children included, 80(64%) were infants. Majority (79.7%) reached PES 
after 48 hrs of illness. Among the study population, 125 (82%) were” inadequately 
treated”, 27(18%) were “adequately treated”.  
              Majority of children in the “adequately treated” group had PRESS-severe score 
as compared to the inadequately treated group (18/27 Vs 58/125, p = 0.05). A 
significantly higher number of patients in the adequately treated group required high flow 
oxygen (HFO) (26% Vs 16%, p =0.042). No difference was found in the rates of 
advanced airway placement between the two groups (7.5% Vs 1.6%, p= 0.145).  PHDU 
and PICU admission rates were not significantly different (11.1% Vs 9.6%&7.4% Vs 
2.4%, p=0.396).  
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                  Ambulance was the mode of transport in 11(7%) children. Of the 76 with 
severe PRESS score, 10% used ambulance (8/76 Vs 68/79,p=0.07). 18.5% of children 
requiring HFO and 25% needing advanced airway were transported by ambulance (1/4vs 
3/4, p value = 0.042). 
                 Our study concluded that severe PRESS score and High flow oxygen 
requirement were significantly high among the adequately treated group. Ambulance 
utilization was significantly less even among those with severe PRESS score and 
requiring advanced airway.  
 
 
   
CONCLUSION: 
1. Our study showed that significantly higher number of children in “adequately 
treated” group had severe PRESS score and high flow oxygen requirement 
compared to “inadequately treated” children 
2. .In our study, there was no difference in the requirement of advanced air way 
placement and no difference in the nature of admission between the children who 
were adequately treated and inadequately treated  
3. Ambulance utilization was significantly less even among those with Severe 
PRESS score and those requiring immediate advanced airway. 
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ANNEXURE 2 – INFORMATION SHEET AND INFORMED CONSENT 
Information sheet for parents 
This is to inform you that I need your informed consent for A study  on Impact of Pre-
hospital care on the outcome of  the children presenting to Pediatric Emergency with 
acute respiratory illness in a Tertiary care center from South India. " 
1.What is a study?  
A study or research is a scientific exercise of finding out an answer to a particular 
question. Many problems that our world has faced have been solved by similar exercises 
as this. A study is a planned, thorough, fact-finding mission backed up by certain 
scientific princIPles that ensure that the final results are truthful, useful and reproducible. 
2. What is this particular study? 
 Pre-Hospital care is the emergency care given by a physician and health care persons in  
a primary/community  health center and during transport. where the parents seek medical 
care for their children. Pre-hospital care ,if given at appropriate time will save a child 
from life-threatening events .  
 My study is to find whether such Pre-hospital care has a influence on the well being of 
the  children with acute respiratory illness who present to pediatric emergency .   
3. How is this study done? 
If you are willing for your child to particIPate in the study, I will need to take some 
details about the child problems and the treatment if taken already for the same illness. 
Your child will be investigated and treated as any other children.  Your child will be 
followed up after admission, till discharge. 
4. What will my child gain from this study? 
This study will make the parents to gain knowledge about the importance of pre-hospital 
care  
5. What all blood tests will be done and what will be the treatment? 
Your child will tested and treated according to Standard protocols according to the 
disease condition as needed 
6. Will my child be harmed by the study? 
No. The blood tests, procedures and the treatment  which are being done on your child as 
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part of this study is the standard of care protocol for all children , whether they are in the 
study or not. Hence no harm will come to your child by consenting to be part of this 
study. 
7. Can my child not particIPate if I don't like it? now or later sometime? 
Definitely yes, at any point, if you feel like withdrawing your child from the study, you 
can do so by contacting me. (My contact details are given at the bottom of the page)The 
treatment of the child will not be affected following withdrawal. 
8. Will my child‟s data be revealed to anyone else? 
The personal data of the child will be noted for the identity and not included in the study. 
9. What will you gain from this study? 
I will know the availability and effectiveness of Pre-Hospital care given by primary / 
community health care physician and health care persons before the child reaches a 
tertiary hospital. 
10. What will anybody else gain from this study? 
The Outcome of the study will help to know availability and effectiveness of  Pre-
Hospital care given to the children presenting with acute respiratory illness before 
reaching the tertiary care center. This study can help to increase the availability of trained 
pediatric emergency team in the out-reach areas in the future . 
In case of any doubts or clarifications, Please contact me  
Name: Dr .S.Nithya 
Phone no : +91 -9842198033          Email :drnithiarun11@gmail.com  
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Informed Consent Form for Parents to particIPate in the study titled   
" Impact of  Pre-hospital care on the outcome of the children presenting to Pediatric 
Emergency with acute respiratory illness in a Tertiary care center from South India. " 
 
Parent‟s name: 
Age: 
Sex: 
 
I,  ________________________ (father / mother) of , ____________________________ 
Declare that I have read the information sheet provide to me regarding this study and 
have  
clarified any doubts that I had. [ ] 
 
I also understand that my child‟s particIPation in this study is entirely voluntary and that I 
am free to withdraw permission to continue to particIPate at any time without affecting 
my child‟s usual treatment or his/her legal rights [ ] 
 
I understand that the study staff and institutional ethics committee members will not need 
my permission to look at my child‟shealth records even if I withdraw from the trial. I 
agree to this access [ ] 
 
I understand that my child‟s identity will not be revealed in any information released to 
third  
parties or published [ ]  
 
I voluntarily agree for my child to take part in this study [ ].I hereby give permission for 
blood tests and clinical examination 
 
Name: 
Signature/Thumb impression: 
Date: 
 
Name of witness: 
Relation to particIPant: 
Signature/Thumb impression:  
Date: 
 
Informed Consent Form for Parents to particIPate in the study titled  " Impact of  
Pre-hospital care on the outcome of the children presenting to Pediatric Emergency with 
acute respiratory illness in a Tertiary care center from South India. " 
 
Parent‟s name: 
Age: 
Sex: 
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I,  ________________________ (father / mother) of , ____________________________ 
Declare that I have read the information sheet provide to me regarding this study and 
have  
clarified any doubts that I had. [ ] 
 
I also understand that my child‟s particIPation in this study is entirely voluntary and that I 
am free to withdraw permission to continue to participate at any time without affecting 
my child‟s usual treatment or his/her legal rights [ ] 
 
I understand that the study staff and institutional ethics committee members will not need 
my permission to look at my child‟shealth records even if I withdraw from the trial. I 
agree to this access [ ] 
 
I understand that my child‟s identity will not be revealed in any information released to 
third  
parties or published [ ]  
 
I voluntarily agree for my child to take part in this study [ ].I hereby give permission for 
blood tests and clinical examination 
 
Name: 
Signature/Thumb impression: 
Date: 
 
Name of witness: 
Relation to particIPant: 
Signature/Thumb impression:  
Date: 
 
 
 
 
 
 
 
 
 
 
 
 
104 
 
ngw;NwhHfSf;fhd jfty; mwpf;if 
,jd; %yk; njhptpg;gJ vd;dntd;why; fpwp];Jt kUj;Jt fy;Y}hpapy; vdJ 
Nkw;gbg;gpw;F Njitahd Ma;tpid Nkw;nfhs;tjw;fhf cq;fs; xj;Jiog;G mDkjp 
Ntz;LfpNwd;.  
vd;Dila Ma;tpd; jiyg;G :  
   njd;dpe;jpahtpy; Muk;g Rfhjhu epiyak; kw;Wk; jdpahH kUj;Jt kidfspy; 
Kjw;fl;l mtru rprpf;ir mspj;j gpd; Nkw;rpfpr;irf;fhf  %d;whk; epiy 
kUj;Jtkid mtru rpfpr;irf;F %r;R jpzwYld; tUk; Foe;ijfspd; jhf;fk; gw;wpa 
Ma;T.  
1. Ma;T vd;gJ vd;d?  
 Ma;T my;yJ Muha;r;rp vd;gJ xU Fwpg;gpl;l Nfs;tpf;F xU gjpy; 
fz;Lgpbg;gjw;fhd xU mwptpay; gapw;rp MFk;. cyfk; vjpHnfhz;l gy 
gpur;ridfSf;F ,Nj Nghd;W gapw;rpfs; %yk; jPHf;fg;gl;Ls;sJ. xU Ma;T 
vd;gJ jpl;lkpl;l KOikahd cz;ik fz;lwpAk; ,Wjp KbT. ,jid kPz;Lk; 
cUthf;ff;$ba cz;ikahd gaDs;s KbT vd;W rpy mwptpay; Nfhl;ghL 
MjuTld; ep&gpf;fg;gLfpwJ.  
2. jpl;l Ma;T vd;gJ vd;d?  
Muk;g Rfhjhu epiyak;> jdpahH kUj;Jt kidfs; kw;Wk; mtru 
rpfpr;ir thfdj;jpy; mspf;fg;gLk; Kjw;fl;l rpfpr;irapd; gyid mwptjw;fhd 
Ma;T. ,e;j Kjw;fl;l rpfpr;ir mr;RWj;Jk; epfo;tpypUe;J fhg;ghw;Wkh? 
,y;iyah? vd;gJ vdJ Ma;T.  
3. ,e;j Ma;T vg;gb nra;ag;gLfpwJ?  
ePq;fs; gq;Nfw;f jahuhf cs;sPHfs; vd;why; cq;fs; Foe;ijapd; Neha; 
kw;Wk; Kjw;fl;l mtru rpfpr;irfspd; tptuq;fis juNtz;Lk;. mjd; gpwF 
me;j tptuq;fis ehd; Ma;T nra;Ntd;.  
4. vd; Foe;ij ,e;j Ma;tpypUe;J vd;d gad; ngWk;?  
,e;j Ma;tpd; %yk; Kjw;fl;l mtrufhy rpfpr;ir kw;Wk; mtru rpfpr;ir 
CHjpfspy; mspf;fg;gLk; rpfpr;irapd; Kf;fpaj;Jtk; gw;wp mwptPHfs;.  
5. ,e;j Ma;tpw;fhf vd; Foe;ijf;F VNjDk; ,uj;j ghpNrhjidNah jdpg;gl;l 
rpfpr;irNah mspf;fg;gLkh?  
,e;j Ma;tpw;fhf jdpg;gl;l ,uj;j ghpNrhjidNah my;yJ rpfpr;irNah 
jug;glhJ. jq;fs; Foe;ijapd; Neha; epiyf;F Vw;g ,uj;j ghpNrhjid kw;Wk; 
rpfpr;ir mspf;fg;gLk;.  
6. ,e;j Ma;tpdhy; vdJ Foe;ijf;F ghjpg;G cz;lh?  
,y;iy. cq;fs; Foe;ij Ma;tpy; ,Ue;jhYk;> ,y;yhtpl;lhYk; 
,uj;jg;gphpNrhjidfSk; rpfpr;irfSk; khwhJ.  
7. ,e;j Ma;tpy; gq;Nfw;f tpUg;gk; ,y;iy vd;why; tpyfpf; nfhs;syhkh? 
  Mk;. epr;rakhf tpyfpf;nfhs;syhk;. fPNo Fwpg;gpl;Ls;s ifNgrp vz; 
my;yJ kpd; mQ;ry; %yk; jfty; njhptpj;Jtpl;L tpyfpf; nfhs;syhk;. ,jdhy; 
jq;fs; Foe;ijfspd; rpfpr;ir ghjpf;fg;glhJ. 
8. vd; Foe;ijapd; tpguq;fs; NtW ahhplKk; ntspg;gLj;JtPHfsh?  
          jq;fs; Foe;ijapd; ngaH; tpguq;fis ntspg;gLj;jg;gl khl;lhJ 
9. ,e;j Ma;tpd; %yk; kUj;JtH Md vdf;F vd;d gad;?  
caH rpfpr;irf;fhf %d;whk; epiy kUj;Jt kidf;F tUk; Kd; 
mspf;fg;gl;l Kjw;fl;l mtru rpfpr;ir kw;Wk; mtru rpfpr;ir CHjpapy; 
mspf;fg;gl;l rpfpr;irapd; jpwid mwpa ,e;j Ma;T cjTk;.  
10. ,e;j Ma;tpd; %yk; kw;wtHfSf;F fpilf;Fk; Mjhak; vd;d?  
 vjpHfhyj;jpy; ,e;j Ma;tpd; %yk; Muk;g Rfhjhu epiyak;> ,uz;lhk; epiy 
kUj;Jtkidfs; kw;Wk; mtru rpfpr;ir CHjpapy; Nkw;nfhs;s Ntz;ba 
rpfpr;irfspd; khw;wq;fs; kw;Wk; Kd;Ndw;wq;fSf;F Njitahd Nahridfs; 
ngwhyk;.  
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jq;fs; re;Njfq;fs; kw;Wk; tpguq;fis njhpe;Jnfhs;s vd;id njhlHG nfhs;sTk; 
ngaH    : kUj;JtH.S.epj;jpah  
ifNgrp vz;  : +91 – 9842198033   kpd; mQ;ry; 
drnithiarun11@gmail.com  
 
 
Xg;Gjy; gbtk; 
njd;dpe;jpahtpy; Muk;g Rfhjhu epiyak; kw;Wk; jdpahH kUj;Jt 
kidfspy; Kjw;fl;l mtru rprpf;ir mspj;j gpd; Nkw;rpfpr;irf;fhf  %d;whk; 
epiy kUj;Jtkid mtru rpfpr;irf;F %r;R jpzwYld; tUk; Foe;ijfspd; 
jhf;fk; gw;wpa Ma;tpy; gq;Nfw;gjw;fhd Xg;Gjy; gbtk;.   
 
ngw;NwhH ngaH  :  
Foe;ijapd; taJ :  
Mz;/ngz;  : 
 
 __________________________________ vd;w Foe;ijapd; (jha;/je;ij) ahfpa ehd;  
_________________________________________ ,e;j Ma;tpd; jfty; jhspid 
gbj;Js;Nsd;. ve;j re;NjfKk; vdf;F ,y;iy  [ ] 
 
 ,e;j Ma;T vdJ Foe;ijapd; gq;fspg;G Kw;wpYk; jd;dhHtKilaJ kw;Wk; 
vdJ Foe;ijapd; tof;fkhd rpfpr;ir ghjpf;fhky; ,e;j Ma;tpypUe;J tpyf 
vdf;F chpikfs; cs;sJ.  
 
 Foe;ijapd; Neha; gjpTfis Ma;T CopaHfs; kw;Wk; newpKiwfs; FO 
cWg;gpdHfs; ghHf;f vd; mDkjp Njitapy;iy vd;gij Ghpe;J nfhz;Nld;.  
 
 vdJ Foe;ijapd; ngaH/ milahs tpguq;fs; %d;whtJ mzpf;F 
ntspg;gLj;jkhl;lhJ vd;W Ghpe;J nfhz;Nld;.  
 
 ehd; jd;dhHtj;Jld; vdJ Foe;ijapd; ,uj;jg;ghpNrhjid kw;Wk; 
kUj;Jtg;ghpNrhjidfisAk; Nkw;nfhs;s rk;kjpf;fpNwd;.  
 
ngw;Nwhhpd; ngaH  :  
 
ifnahg;gk;/  : 
ngUtpuy;Nuif  
  
Njjp    : 
 
rhl;rpapd; ngaH  : 
ifnahg;gk;/ngUtpuy;Nuif  
 
Foe;ijapd; FLk;gj;jhH:  
ehs;     : 
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ANNEXURE 3-  PROFORMA 
Impact of Pre-hospital care on the outcome of the children presenting to the 
Pediatric Emergency Service (PES) with acute respiratory illness in a Tertiary care 
center in South India 
 
Study No:                                         Date:                                             
Name:                                                                                        Hospital number: 
Age:              Sex   :                                                                          Phone number:  
Address /town   :                                                                             Distance from 
CMC: 
Return within 72 hrs                                                                         Travel time: 
 
Presenting complaints     :   
Signs & 
Symptoms 
  
Duration <24hr              
24-48 hrs          
48-72 hrs  
>72 hrs  
Allergy: Yes No 
Prior treatment 
<72hrs 
Yes No 
Chronic illness  
Details of the Event ( reason for ER visit)   
  
 Pre-hospital care given (Encircle):  1.Nil        2.OP       3.IP 
 
Type of hospital:  Government    primary 
health center       
secondary 
health center 
medical 
college 
Private   Rural Urban CMC-
PerIPheral 
Care given by :      Quack Ayuvedic General 
Physician 
Paediatrician 
Reason for 
referral : 
Not responding worsening DAMA 
Referral letter :   with  details     without  details      No  referral  letter 
 
Details of the transport of the sick child:  
Ambulance With medical health team and equIPment With medical health 
team but nil equIPment 
With equIPment but no medical health team without equIPment and 
medical health team 
Transport other than Ambulance  ( give details)  
Adverse event during transport if by Ambulances Worsening:1.yes 2.no 
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If yes  1.airway,2. Hypoxia, 3.shock, 4 . arrest 5.GCS/AVPU, 
6.seizures 
  
Intervention by the Physician (as pre-hospital care)  
Approach Problems if 
any 
Intervention if any   
A-Airway     
B-Breathing  
 
Oxygen Yes No 
Neblisation Yes No  
 Antibiotics Yes No  
C-
Circulation 
    
D-Disability     
Pre-hospital care diagnosis: Diagnosis: Yes No 
 
Assessment at arrival in PES: (Visual Assessment) 
Consciousness Breathing Color 
   
 
Primary assessment: 
Airway Clear Maintainable   Not maintainable 
Breathing RR Sat without oxygen Sat with oxygen 
Respiratory Distress   Yes No 
Grunting: Yes No 
Cyanosis Yes No 
Irregular 
breathing/gasping 
Yes No 
Circulation HR: CRT: < 2sec/>2sec BP: Pale: Yes/No 
PerIPhery: 
warm/cold 
Hydration: 
Adequate/Dehydrated 
Skin turgor: 
N/D/L 
Urine with in 6 
hrs: Yes/No 
Circulation Normotensive Compensatory shock    Hypotensive shock 
Disability AVPU: GCS: 
Features of raised 
ICP: Yes/No 
Anisocoria/ not reacting to 
light: 
Yes/No 
Focal neurological 
deficits: 
Yes/No 
Status of acute respiratory illness 
Nil Respiratory distress/failure 
                              
Reason for exclusion: 
 
 
PRESS –Respiratory scoring system 
PRESS Score Operational definition                Scoring 
Included 
In study 
                   
Excluded from study:               
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Component 
Respiratory rate  Respiratory rate at rest, on room air* 0  1 
Wheezing High-pitch expiratory sound heard by 
auscultation 
0  1 
Accessory muscle 
use 
Any visible use of accessory muscles 0  1 
SpO2 Oxygen saturation <95% on room air  0  1 
Feeding difficulties Refusing feedings  0  1 
                                          Sum of five components  Interpretation  
PRESS score  0 1 2 3 4 5 0-1: mild 2-3: moderate 4-
5: severe 
 
 
 
Treatment in pediatric Emergency Service at CMC Vellore at arrival: 
 
Approach Problems   Intervention 
A: Air way  Identification of obstructed airway Positioning/suctioning/air way 
(oral or nasopharyngeal)/  
adrenaline nebulisation 
/Drugs/Intubation 
B:Breathing Identification of respiratory 
distress/failure 
Oxygen(high flow)/ 
CPAP 
/Intubation/ICD/Antibiotics 
C: 
Circulation 
Identification of shock High flow Oxygen/fluid boluses / 
/soda bicarbonate/ Ianotropes 
/antibiotics/ blood product 
D: Disability Identification of abnormal 
GCS/AVPU  
Or raised ICP, Seizures 
ABC intervention, anti-epileptics,  
anti-cerebral oedema / neuro 
protective measures/Antibiotics 
E: Exposure Hypothermia/ hyperthermia Warmth / tepid sponging as 
neededAttention to ABCD 
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Respiratory PRESS scoring at: 0/12/24/48 hrs 
 
Pre hospital care status Respiratory PRESS scoring at 
0 hours 12 hours 24 hours 48 hours 
1.nil     
2.OP     
3.IP     
 
Details of treatment after admission 
 
Admission Short stay in PES ward Semi-icu HDU PICU DAMA Discharge 
 
Final diagnosis   : 
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ANNEXURE 4    “PRESS” -SEVERITY SCORING  for severity assessment : 
 
The severity  respiratory illness was assessed based on a Paediatric simple respiratory 
severity scoring(PRESS) which was done at 0, 12,24 and 48 hours among all 3 groups 
and will be entered in Proforma.  
 
PRESS Score 
Component 
Operational definition                Scoring 
Respiratory rate  Respiratory rate at rest, on room 
air* 
0  1 
Wheezing/added  
sounds 
High-pitch expiratory sound /crepts 
heard by auscultation 
0  1 
Accessory muscle use Any visible use of accessory 
muscles 
0  1 
SpO2 Oxygen saturation <95% on room 
air  
0  1 
Feeding difficulties Refusing feedings  0  1 
 
   *Respiratory rate at rest, on room air- as per AHA- PALS ( Annexure) 
 Accessory muscle use was defined as visible retraction of one or more of the 
sternomastoid/ suprasternal, intercostal, and subcostal muscles. 
 Wheezing/crepts was defined by auscultation performed by pediatrician 
(investigator or co-investigators). 
 SpO2 was evaluated as - above or below 95%.  
 Feeding difficulties were assessed using information provided by the parents. 
 
                          Sum of five components  Interpretation  
PRESS score  0 1 2 3 4 5 0-1: mild 2-3: moderate 4-5: 
severe 
 
Interpretation: Severity was graded as mild, moderate, and severe based on the scores. 
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ANNEXURE 5 : PALS ANNEXURE 
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DATA SHEET 
sno  age  sex  pla dis  tim dur chrn  phc  day  type  cent  crgv reas rflet 
1   4 2 pallikonda  20 0.3 72  1 1         
2   0.04 2 pallikonda  20 0.3 24  7 1         
3   14 1 vellore tow  10 0.15 48  2 1         
4   1.06 1 virunchipu  20 0.3 48  7 1         
5   0.11 1 pachur  90 3 48  7 1         
6   0.08 1 chitoor  40 1.3 48  1 1         
7   1.06 1 chitoor  40 1.3 48  1 1         
8   0.07 1 chitoor  40 1.3 72  7 1         
9   11 2 katpadi  10 0.15 72  2 1         
10   1 1 bhagayam  6 0.1 48  7 1         
11   0.03 1 vaniyamba  50 2 48  7 1         
12   3 1 thiruvanam  60 2 48  7 1         
13   1.06 2 thiruvanam  60 2 48  1 1         
14   3 1 solingar  4 3 1  7 1         
15   0.03 2 pallikonda  20 0.3 24  7 1         
16   1.02 2 gudiyatham  30 1 24  1 1         
17   2 1 bhagayam  6 0.1 72  1 1         
18   1 1 thimiri  30 1 72  1 1         
19   0.02 1 polur  30 1 72  7 1         
20   0.07 1 arani  60 2 24  1 1         
21   0.07 2 minoor  40 1.3 72  7 1         
22   3 2 chitoor  40 1.3 72  7 1         
23   3 1 chitoor  40 1.3 72  7 1         
24   4 2 krishnagiri  90 3 48  1 1         
25   1.06 1 Lallapet  40 2 72  7 1         
26   1 2 tirupattur  90 3 48  1 1         
27   4 1 kaveripaak  5 0.15 72  1 1         
28   4 1 katpadi  5 0.15 24  7 1         
29   3 2 tirupattur  90 3 72  1 1         
30   3 1 vallimalai  45 1.3 24  1 1         
31   0.09 2 katpadi  5 0.15 72  7 1         
32   2 2 kaavalur  40 1.3 72  7 1         
33   1 1 pallikonda  20 0.3 24  7 1         
34   0.03 1 walaja  20 0.3 24  1 1         
35   0.06 1 vellore  4 0.1 48  7 1         
36   0.08 2 virunhcipu  20 1.3 72  1 1         
37   8 1 tirupati  90 2.3 48  2 1         
38   14 1 arani  40 1.3 48  1 1         
39   1.06 1 chitoor  40 1.3 48  1 1         
40   1.06 1 ambur  40 1 24  3 1         
41   5 1 vellore  20 0.3 24  7 1         
42   0.5 1 walaja  20 0.3 72  7 1         
43   0.03 1 kadapa  40 1.3 72  1 1         
44   0.1 1 vellore  10 0.15 72  1 1         
45   0.7 1 chitoor  40 1.3 24  1 1         
46   1 2 chitoor  40 1.3 72  7 1         
47   1.06 1 chitoor  40 1.3 24  7 1         
48   0.04 2 saidapet  2 0.1 72  7 1         
49   0.03 1 kadapa  120 4 72  7 3 1 2 1 4 2 3 
50   0.11 1 salem  80 3 48  7 3 1 2 2 4 1 3 
51   0.05 2 new arcot  30 1 48  7 3 1 1 3 4 3 3 
52   0.01 1 walajapet  20 0.2 48  7 3 1 2 6 4 2 3 
53   8 1 arani  30 1 48  7 3 1 2 2 4 2 3 
54   2.06 2 thoothuku  120 4 96  7 3 1 2 2 4 2 3 
55   1 2 villapakkam  30 0.3 48  3 3 1 2 2 4 2 3 
56   3 2 chitoor  40 1.3 72  7 3 2 2 2 4 1 3 
57   1.06 1 chitoor  40 1.3 96  7 3 3 2 2 4 2 3 
58   1.09 1 bangarapal  40 1.3 72  7 3 3 2 2 4 1 3 
59   0.03 1 chitoor  40 1.3 72  7 3 1 2 2 4 1 3 
60   0.1 2 arani  40 1 48  7 3 1 1 2 4 3 3 
61   1.03 1 chitoor  40 1.3 48  7 3 1 2 1 4 2 3 
62   0.02 2 dharmapur  90 3.3 72  7 3 2 2 1 4 2 3 
63   1 1 thiruvanam  60 2 72  7 3 2 2 3 4 3 3 
64   2 1 sripuram  15 0.2 72  1 3 1 2 2 4 1 3 
65   1.05 1 kallavi  90 3 96  7 3 3 2 6 4 1 3 
66   0.05 1 chitoor  40 1 72  7 3 1 2 2 4 2 1 
67   1 1 mittur  40 1.3 72  7 3 1 1 2 4 3 3 
68   0.11 1 vellore  10 20 72  7 3 2 2 6 4 2 3 
69   13 1 thuthipet  50 1 1  2 3 1 2 6 4 1 3 
70   3.06 1 vellore  10 0.15 72  7 3 1 2 2 4 2 1 
71   1.06 1 vellore  10 0.15 72  7 3 2 2 6 4 1 3 
72   0.05 1 chitoor  40 1.3 2  7 3 2 2 2 4 2 3 
73   0.09 1 polur  70 2 48  7 2 1 2 1 4 1 1 
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74   0.11 1 vellore  2 0.1 2  7 2 1 2 1 4 1 1 
75   0.4 1 pollur  60 2 48  1 2 1 2 1 4 1 3 
76   0.05 1 poigai  30 1 72  7 2 1 2 2 4 1 1 
77   0.5 1 tirupathi  60 2.3 72  7 2 3 2 1 4 1 1 
78   2.06 1 vellore  1 0.05 48  1 2 2 2 1 4 1 1 
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79  1.02 2 katpadi 6 0.15 72 7 2 2 2 1 4 1 1 
80  0.07 1 walaja 20 0.3 72 7 2 3 2 1 4 1 1 
81  0.11 2 solingar 60 2 72 7 2 2 2 1 4 1 1 
82  1 1 solinger 60 2 72 7 2 2 2 1 4 1 1 
83  0.07 1 chitoor 40 1.3 72 1 2 2 2 1 4 1 1 
84  0.06 2 chitoor 40 1.3 72 7 2 3 2 1 4 1 1 
85  5 1 chitoor 40 1.3 72 7 2 3 2 1 4 2 1 
86  1.06 1 chitoor 40 1.3 72 1 2 2 2 1 4 2 1 
87  1.3 1 gudiyatham 60 2 72 7 2 2 2 1 4 2 1 
88  0.06 1 vellore 1 5 72 7 2 3 2 1 4 2 1 
89  0.08 1 arcot 30 1 72 1 2 3 2 1 4 2 1 
90  0.1 2 gudiyatham 30 1 72 7 2 3 1 2 4 1 1 
91  1.02 1 polur 30 1 72 7 2 3 2 1 3 1 1 
92  0.08 1 ambur 30 1 72 7 2 2 2 1 4 1 1 
93  3 2 katpadi 5 0.15 72 7 2 2 2 1 4 1 1 
94  3 2 thiruthani 60 2.3 96 7 2 3 2 1 4 1 1 
95  0.03 1 melvishara 3 0.15 72 7 2 1 2 1 4 2 1 
96  3.06 1 vellore 1 0.1 72 7 2 2 2 1 4 1 1 
97  6.06 1 chitoor 40 1.3 48 7 2 2 2 1 4 1 3 
98  0.02 1 vellore 1 0.1 48 7 2 1 2 6 4 1 3 
99  2 1 ambur 30 1 72 7 2 2 2 1 4 1 1 
100  1.11 2 annaikattu 10 0.2 48 7 2 1 2 1 4 2 1 
101  2.06 2 chitoor 40 1.3 48 7 2 1 2 4 4 2 3 
102  1.03 1 tirupattur 80 2.3 2 1 2 1 2 5 4 1 3 
103  0.07 1 polur 40 1.3 96 7 2 3 2 5 4 1 3 
104  0.04 1 katpadi 5 0.15 72 7 2 2 2 6 4 1 3 
105  0.11 1 arcot 30 1 48 7 2 1 2 6 4 1 3 
106  3 1 chennai 90 3 72 1 2 2 2 1 4 1 1 
107  6 1 arni 40 2 24 1 1       
108  2 1 cheyyar 30 2 72 7 2 2 2 1 4 2 1 
109  1 1 arani 30 1 48 7 2 1 2 1 3 1 1 
110  0.6 1 thottapala 1 0.05 120 7 2 3 2 1 4 1 1 
111  0.08 1 arcot 30 0.4 72 7 2 2 1 1 4 1 1 
112  1.08 1 chitoor 40 2 36 7 2 1 2 1 4 2 1 
113  4 1 chitoor 40 2 24 7 2 3 2 1 4 1 1 
114  6 2 katpadi 2 0.1 72 1 2 2 2 1 4 1 1 
115  0.08 2 peranampa 50 1.3 48 7 2 1 2 1 4 1 1 
116  6 1 arani 45 2 72 1 2 1 2 1 4 1 1 
117  0.02 2 katpadi 2 0.1 48 7 2 1 2 1 4 1 1 
118  1.01 2 arani 30 1 72 7 2 2 2 1 4 1 3 
119  0.08 1 chitoor 45 1.3 48 7 2 2 2 1 4 2 1 
120  2 1 jolarpet 60 2 1 7 2 1 1 2 4 2 1 
121  3 2 araakonam 45 1.3 48 7 2 2 2 1 4 1 1 
122  0.03 2 visharam 30 1 72 7 2 2 2 1 4 1 1 
123  0.02 2 chitoor 45 1.3 96 7 2 2 2 1 4 1 3 
124  1 1 senji 60 2 72 7 2 2 2 1 4 2 1 
125  0.02 1 tirupathi 60 2 72 7 2 2 2 1 4 1 1 
126  2 1 chitoor 45 10.56 72 1 2 1 2 1 4 1 1 
127  0.11 1 vaniyamba 45 1.3 72 7 2 1 1 1 4 2 3 
128  4 1 kumbakon 300 6 3 7 2 2 1 2 4 1 3 
129  0.02 1 virudhamp 2 0.1 48 7 1       
130  2.06 1 polur 40 1.3 72 1 2 2 1 1 4 1 1 
131  0.06 2 arcot 30 1 36 7 3 1 2 6 4 1 3 
132  8 1 walaja 10 0.2 2 7 2 1 2 1 4 1 1 
133  2 2 walaja 20 30 2 1 1       
134  6 1 chitoor 45 1.3 36 1 1       
135  0.03 1 tiruvannam 60 2 3 7 1       
136  0.08 1 arakkonam 30 1 72 7 1       
137  1 1 chitoor 45 1.3 72 1 2 1 2 1 4 1 1 
138  1 1 Arakonam 30 1 72 7 1       
139  0.6 1 chitoor 45 1.3 72 1 2 2 2 1 4 1 3 
140  0.09 1 vellore 1 0.1 2 7 1       
141  3 2 vaniyamba 50 2 96 7 2 3 1 1 4 2 1 
142  6 2 ranipet 20 0.3 1 1 1       
143  2.06 1 walaja 20 0.3 3 7 2 2 2 6 4 2 3 
144  0.03 1 chitoor 45 1.3 48 7 3 1 2 2 4 2 1 
145  0.1 1 chitoor 45 1.3 3 7 3 2 2 2 4 2 1 
146  0.09 1 chitoor 45 1.3 48 7 2 1 2 1 4 2 1 
147  9 1 vellore 2 0.05 72 1 2 2 2 1 3 1 1 
148  1.06 1 poigai 30 0.2 72 1 2 2 2 1 4 2 1 
149  2 1 arani 45 1.3 72 1 1       
150  0.04 1 aarani 40 1.15 72 7 2 3 2 5 4 2 1 
151  0.03 1 odugathoo 40 1.3 48 7 1       
152  0.7 1 chitoor 40 1.3 72 7 1       
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oxy neb  ab  trns  amb  adv  eve air  bre  cir  dis1  p0  p12  p24  p48 
      3      1  2 1 1  3  3 2 0 
      2      1  2 1 1  3  3 3 1 
      4      1  2 1 1  3  3 3 2 
      2      1  2 1 1  3  3 3 2 
      2      1  2 1 1  3  2 2 1 
      2      1  2 1 1  4  3 3 3 
      2      1  2 1 1  5  5 3 3 
      2      1  2 1 1  3  3 3 3 
      3      1  2 1 1  4  3 4 4 
      2      1  2 1 1  3  3 1 1 
      2      1  2 1 1  3  3 2 1 
      2      1  2 1 1  5  4 3 2 
      2      1  2 1 1  3  3 3 2 
      2      1  2 1 1  3  3 1 0 
      2      1  2 1 1  3  3 2 2 
      2      1  2 1 1  4  4 3 1 
      2      1  2 1 1  3  3 2 1 
      2      1  2 1 1  4  4 3 1 
      2      1  2 1 1  3  2 2 1 
      2      1  2 1 1  3  3 2 0 
      2      1  2 1 1  3  2 2 0 
      2      1  2 1 1  3  3 2 0 
      2      1  2 1 1  3  3 2 1 
      3      1  2 1 1  5  4 1 0 
      5      1  2 1 1  2  2 1 0 
      2      1  2 1 1  5  4 4 3 
      2      1  2 1 2  3  5 5 5 
      4      1  2 1 1  4  3 2 1 
      2      1  2 1 1  4  3 2 2 
      5      1  2 1 1  3  2 1 0 
      5      1  2 1 1  3  2 2 0 
      3      1  2 1 2  5  3 1 0 
      2      2  1 1 1  4  3 1 0 
      2      1  2 1 1  3  3 3 1 
      4      1  2 1 1  4  3 3 1 
      2      1  2 1 1  4  4 3 2 
      3      1  2 1 1  4  4 3 3 
      2      1  2 1 1  3  3 3 1 
      2      1  2 1 1  3  3 2 0 
      3      3  3 3 3  5  5 5 5 
      2      1  2 1 1  3  2 1 0 
      4      1  2 1 1  4  3 3 1 
      2      1  2 1 2  4  4 3 3 
      4      1  2 1 2  3  3 3 2 
      2      1  2 1 1  4  3 3 2 
      2      1  2 1 1  3  3 3 2 
      2      1  2 1 1  3  3 2 1 
      4      1  2 1 1  3  3 2 1 
1  1 1 1 3 2  1  2 1 1  3  3 4 4 
1  2 1 1 1 2  1  2 1 2  5  5 5 5 
1  1 1 4      1  1 1 1  5  5 5 5 
1  1 1 1 1 2  1  2 1 1  5  5 5 4 
1  1 1 5      1  2 1 1  4  4 3 3 
1  1 1 3      1  2 1 1  5  5 4 4 
1  1 1 1 1 2  1  2 1 2  5  5 4 4 
1  1 1 2      1  2 1 1  3  3 2 1 
1  1 1 3      1  2 1 2  5  5 3 2 
2  1 1 3      1  2 1 1  3  2 1 0 
1  1 1 2      1  2 1 1  4  4 2 1 
2  1 1 2      1  2 1 1  4  3 2 0 
1  1 1 2      1  2 1 1  4  3 3 1 
2  1 1 3      1  2 1 3  4  4 3 3 
1  1 1 2      1  2 1 1  4  4 3 3 
1  1 1 1 1 2  1  2 1 1  3  3 2 1 
1  1 1 1 1 2  1  2 1 1  4  4 3 1 
1  1 1 1 3 2  1  2 1 1  4  3 3 2 
1  1 1 2      1  2 1 1  3  2 2 1 
1  1 1 1 1 2  1  2 1 1  3  3 2 1 
1  1 1 1 1 2  1  2 1 1  5  5 3 1 
1  2 1 4      1  2 1 1  3  3 2 0 
2  1 1 4      1  2 1 1  3  3 2 0 
1  1 1 3      1  2 1 1  4  4 3 2 
2  1 1 2      1  2 1 1  3  2 2 1 
2  1 1 5      1  2 1 1  3  2 2 1 
2  1 1 3      1  2 1 1  4  5 3 2 
2  1 1 2      1  2 1 1  2  2 2 2 
2  1 1 3      1  2 1 1  3  3 2 2 
2  1 2 5      1  2 1 1  4  3 1 0 
120 
 
 
               
2 1 1 2    2 2 1 1 2 2 1 0 
2 1 1 2    1 2 1 1 3 2 2 0 
2 2 2 2    1 2 1 1 5 5 4 3 
2 1 1 2    1 2 1 1 3 3 2 1 
2 1 1 2    1 2 1 1 4 3 3 2 
2 1 1 2    1 2 1 1 4 4 3 2 
2 2 1 3    1 2 1 1 3 3 3 3 
2 1 1 6    1 2 1 1 5 5 5 4 
2 2 1 6    1 2 1 1 2 2 1 0 
2 1 1 4    1 2 1 1 3 3 2 1 
2 1 1 2    1 2 1 1 4 3 3 3 
2 1 1 3    1 2 1 1 4 4 3 1 
2 2 1 2    1 2 1 1 3 3 3 1 
2 1 2 2    1 2 1 1 3 2 2 2 
2 1 1 4    1 2 1 1 4 4 2 2 
2 1 1 3    1 2 1 1 4 4 3 2 
2 2 2 4    1 2 1 1 3 3 1 0 
2 2 1 5    1 2 1 1 5 5 4 3 
2 1 1 2    1 2 1 1 4 3 3 2 
2 2 1 4    1 3 1 3 5 5 5 4 
2 2 1 2    1 2 1 1 3 4 4 4 
2 1 1 2    2 2 1 1 5 5 3 2 
2 1 1 3    1 2 1 1 3 2 2 1 
2 1 1 2    1 2 1 1 5 5 3 3 
2 1 1 2    1 2 2 2 5 5 4 3 
2 1 1 4    1 2 1 1 3 2 2 1 
2 1 1 2    1 2 1 1 3 2 1 0 
2 1 1 3    1 2 1 1 3 2 1 1 
   2    1 2 1 1 4 3 3 1 
2 1 1 3    1 2 1 1 5 5 5 4 
2 1 1 3    1 2 1 1 4 3 2 1 
2 1 1 5    1 2 1 1 5 4 3 2 
2 1 1 5    1 2 1 1 3 2 2 1 
2 1 1 2    1 2 1 1 4 4 3 3 
2 1 1 2    1 2 1 1 3 3 3 2 
2 1 1 4    1 2 1 1 3 2 2 0 
2 1 1 3    1 2 1 1 3 2 2 2 
2 1 1 3    1 2 1 1 4 4 3 3 
2 2 1 4    1 2 1 1 4 4 3 3 
2 1 1 2    1 2 1 1 3 3 3 2 
2 1 2 3    1 2 1 1 3 3 2 0 
1 1 2 2    1 2 1 1 3 3 3 2 
2 1 1 2    1 2 1 1 3 4 4 2 
2 1 1 2    1 2 1 1 3 3 2 2 
2 1 1 2    1 2 1 1 3 3 2 0 
2 1 1 2    1 2 1 1 3 3 3 3 
2 1 1 2    1 2 1 1 4 4 3 3 
2 1 1 2    1 2 1 1 3 2 2 0 
1 1 1 3    1 2 1 1 5 4 3 2 
2 2 1 2    1 2 1 1 4 4 3 2 
   4    1 2 1 1 3 3 3 2 
2 1 1 2    1 2 1 1 5 5 5 4 
2 1 1 1 1 2  2 2 1 2 5 5 5 5 
2 2 2 2    1 2 1 1 3 3 2 0 
   4    1 2 1 1 3 3 2 0 
   3    1 2 1 1 4 4 3 3 
   2    1 2 1 1 5 5 5 5 
   2    1 2 1 1 5 5 3 2 
2 2 1 2    1 2 1 1 3 3 2 2 
   2    1 2 1 1 5 5 4 4 
2 1 1 2    1 2 1 1 3 2 2 2 
   4    1 2 1 1 3 3 2 0 
2 1 1 3    1 2 1 1 4 4 3 2 
   4    1 2 1 1 3 3 2 0 
2 1 1 4    1 2 1 1 5 5 4 4 
1 2 1 1 1 2  1 2 1 2 5 5 5 5 
2 1 1 3    1 2 1 1 3 3 2 0 
2 1 1 2    1 2 1 1 5 5 4 4 
2 1 1 4    1 2 1 1 3 3 2 1 
2 1 1 4    1 2 1 1 3 3 2 0 
   2    1 2 1 1 4 3 3 2 
2 1 1 2    2 2 2 3 5 5 5 5 
   2    1 2 1 3 4 3 3 2 
   2    1 2 1 1 3 3 3 3 
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ps0 ps12 ps24 ps48 away  intu  cpap  flo icd neb1 flu ino admss diag 
2 2 2 1  1 2 2 1 2 1 1 2 1 7 
2 2 2 1  1 2 2 1 2 1 2 2 1 5 
2 2 2 1  1 2 2 1 2 1 2 2 1 7 
2 2 2 1  1 2 2 1 2 1 2 2 1 8 
2 2 2 1  1 2 2 1 2 1 2 2 1 6 
3 2 2 2  1 2 2 2 2 1 2 2 1 5 
3 3 2 2  1 2 2 2 2 1 2 2 2 4 
2 2 2 2  1 2 2 1 2 2 2 2 5 3 
3 3 3 3  1 2 2 3 2 1 2 2 3 7 
2 2 1 1  1 2 2 2 2 1 2 2 1 4 
2 2 2 1  1 2 2 1 2 1 2 2 1 3 
3 3 2 2  1 2 2 2 2 1 2 2 2 5 
2 2 2 1  1 2 2 1 2 1 2 2 1 7 
2 2 1 1  1 2 2 1 2 1 2 2 2 1 
2 2 1 1  1 2 2 1 2 1 2 2 1 5 
3 3 2 1  1 2 2 2 2 1 2 2 2 7 
2 2 2 1  1 2 2 2 2 1 2 2 1 7 
3 3 2 1  1 2 2 2 2 1 2 2 1 7 
2 2 2 1  1 2 2 2 2 1 2 2 1 1 
2 2 2 1  1 2 2 1 2 1 2 2 1 4 
2 2 2 1  1 2 2 1 2 1 2 2 1 4 
2 2 2 1  1 2 2 1 2 1 2 2 1 4 
2 2 2 1  1 2 2 1 2 1 2 2 1 4 
3 3 1 1  1 2 2 2 2 1 2 2 1 7 
2 2 1 1  1 2 2 1 2 1 2 2 1 1 
3 3 3 2  1 2 2 2 2 1 2 2 2 2 
2 3 3 3  1 2 1 3 2 2 2 2 3 2 
3 2 2 1  1 2 2 3 2 1 2 2 1 7 
3 2 2 2  1 2 2 1 2 1 2 2 5 7 
2 2 1 1  1 2 2 2 2 1 1 2 1 7 
2 2 2 1  1 2 2 1 2 1 2 2 1 3 
3 2 1 1  1 2 2 2 2 1 2 2 1 4 
3 2 1 1  1 2 2 2 2 1 2 2 3 6 
2 2 2 1  1 2 2 2 2 1 2 2 2 1 
3 2 2 1  1 2 2 1 2 1 2 2 1 3 
3 3 2 2  1 2 2 3 2 1 2 2 3 4 
3 3 2 2  1 2 2 3 2 1 2 2 3 7 
2 2 2 1  1 2 2 2 2 1 2 2 2 7 
2 2 2 1  1 2 2 1 2 1 2 2 1 7 
3 3 3 3  3 1 2 3 2 2 1 1 4 2 
2 2 1 1  1 2 2 1 2 1 2 2 1 1 
3 2 2 1  1 2 2 1 2 1 2 2 1 1 
3 3 2 2  1 2 2 2 2 1 2 2 2 1 
2 2 2 1  1 2 2 1 2 1 2 2 1 4 
3 2 2 1  1 2 2 2 2 1 2 2 5 4 
2 2 2 1  1 2 2 1 2 1 2 2 1 1 
2 2 2 1  1 2 2 2 2 1 2 2 1 1 
2 2 2 1  1 2 2 1 2 1 2 2 1 1 
2 2 3 3  1 2 2 2 2 1 2 2 5 1 
3 3 3 3  1 2 1 3 2 2 1 1 4 2 
3 3 3 3  1 2 2 2 1 1 2 2 3 1 
3 3 3 2  1 2 2 3 2 1 2 2 2 1 
3 3 2 2  1 2 2 2 2 1 2 2 2 7 
3 3 3 3  1 2 2 3 2 1 2 2 3 4 
3 3 3 3  1 2 2 3 2 1 2 2 3 4 
2 2 2 1  1 2 2 1 2 1 2 2 1 1 
3 3 2 1  1 2 2 2 2 1 2 2 2 1 
2 2 1 1  1 2 2 1 2 2 2 2 2 1 
3 3 2 1  1 2 2 1 2 1 2 2 5 3 
3 2 2 1  1 2 2 1 2 1 2 2 1 1 
3 2 2 1  1 2 2 1 2 1 2 2 2 1 
3 3 2 2  1 2 2 3 2 1 2 2 2 2 
3 3 2 2  1 2 2 2 2 1 2 2 5 5 
2 2 2 1  1 2 2 2 2 1 2 2 2 7 
3 3 2 1  1 2 2 1 2 1 2 2 5 2 
3 2 2 2  1 2 2 3 2 1 2 2 2 1 
2 2 2 1  1 2 2 1 1 1 2 2 1 4 
2 2 2 1  1 2 2 1 2 1 2 2 2 3 
3 3 2 1  1 2 2 2 2 1 2 2 2 7 
2 2 2 1  1 2 2 2 2 2 2 2 1 1 
2 2 2 2  1 2 2 2 2 1 2 2 1 4 
3 3 2 2  1 2 2 2 2 1 2 2 2 4 
2 2 2 1  1 2 2 1 2 1 2 2 1 4 
2 2 2 1  1 2 2 1 2 1 2 2 1 8 
3 3 2 2  1 2 2 2 2 1 2 2 2 4 
2 2 2 2  2 2 2 2 2 2 2 2 2 8 
2 2 2 2  1 2 2 1 2 2 1 2 2 8 
3 2 2 1  1 2 2 1 2 1 2 2 1 7 
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2 2 1 1 1 2 2 1 2 1 2 2 1 6 
2 2 1 1 1 2 2 2 2 1 2 2 1 1 
3 3 3 2 1 2 2 2 2 1 2 2 2 4 
2 2 2 1 1 2 2 1 2 1 2 2 1 4 
3 2 2 2 1 2 2 1 2 1 2 2 1 4 
3 3 2 1 1 2 2 1 2 1 2 2 1 8 
2 2 2 2 1 2 2 1 2 2 2 2 1 4 
3 3 3 3 1 2 2 3 2 1 2 2 3 7 
2 2 1 1 1 2 2 1 2 1 2 2 1 4 
2 2 2 1 1 2 2 2 2 1 2 2 1 8 
3 2 2 2 1 2 2 1 2 1 2 2 5 7 
3 3 2 1 1 2 2 1 2 1 2 2 1 4 
2 2 2 1 1 2 2 1 2 2 2 2 1 2 
2 2 2 2 1 2 2 1 2 1 2 2 1 1 
3 3 2 2 1 2 2 1 2 2 2 2 1 2 
3 3 2 2 1 2 2 1 2 2 2 2 1 2 
2 2 1 1 1 2 2 1 2 2 2 2 1 3 
3 3 3 2 1 2 2 3 2 2 1 1 3 2 
3 2 2 1 1 2 2 2 2 1 2 2 2 4 
3 3 3 3 1 1 2 3 2 1 2 2 4 1 
2 3 3 3 1 2 2 1 2 1 2 2 2 1 
3 3 2 2 1 2 2 3 2 2 2 2 3 2 
2 2 2 1 1 2 2 1 2 1 2 2 1 1 
3 3 2 2 1 2 2 2 2 1  2 2 7 
3 3 3 2 1 2 2 3 2 2 1 2 2 2 
2 2 2 1 1 2 2 1 2 1 2 2 1 3 
2 2 1 1 1 2 2 2 2 1 2 2 1 1 
2 2 1 1 1 2 2 1 2 1 2 2 2 1 
3 2 2 1 1 2 2 1 2 1 2 2 2 7 
3 3 3 3 1 2 2 1 2 1 2 2 1 1 
3 2 2 1 1 2 2 1 2 1 2 2 1 1 
3 3 2 1 1 2 2 2 2 1 2 2 1 1 
2 2 2 1 1 2 2 1 2 1 2 2 1 4 
3 3 2 2 1 2 2 3 2 1 2 2 3 1 
2 2 1 1 1 2 2 1 2 1 1 2 1 4 
2 1 1 1 1 2 2 1 1 1 2 2 1 7 
2 2 2 2 1 2 2 1 2 1 2 2 1 1 
3 3 2 2 1 2 2 3 2 1 2 2 2 7 
3 3 2 2 1 2 2 3 2 1 2 2 2 3 
2 2 2 1 1 2 2 1 2 1 2 2 1 4 
2 2 1 1 1 2 2 1 2 1 2 2 1 4 
2 2 2 1 1 2 2 1 2 1 2 2 5 1 
2 3 3 1 1 2 2 1 2 1 2 2 1 4 
2 2 2 2 1 2 2 1 2 1 2 2 1 1 
2 2 1 1 1 2 2 1 2 1 2 2 1 1 
2 2 2 2 1 2 2 1 2 1 2 2 5 4 
3 3 3 3 1 2 2 2 1 1 2 2 2 1 
3 2 2 1 1 2 2 1 2 1 2 2 2 1 
3 2 2 1 1 2 2 3 2 2 2 2 2 4 
3 3 2 2 1 2 2 3 2 2 2 2 2 2 
2 2 2 2 1 2 2 1 2 1 2 2 2 3 
3 3 3 2 1 2 2 3 2 1 2 2 2 4 
3 3 3 3 1 2 2 3 2 1 2 2 4 6 
2 2 2 1 2 2 2 1 2 2 2 2 1 4 
2 2 2 1 1 2 2 1 2 2 2 2 2 7 
3 3 2 2 1 2 2 1 2 2 2 2 1 4 
3 3 3 3 3 2 2 2 1 2 2 1 4 1 
3 3 2 2 1 2 2 2 2 1 2 2 2 4 
2 2 2 2 1 2 2 1 2 2 2 2 2 1 
3 3 3 3 1 2 2 3 2 1 2 2 3 4 
3 2 2 2 1 2 2 1 2 1 2 2 1 4 
2 2 1 1 1 2 2 1 2 1 2 2 2 4 
3 3 2 2 1 2 2 1 2 2 2 2 2 9 
2 2 1 1 1 2 2 1 2 1 2 2 1 7 
3 3 2 2 1 2 2 3 2 1 2 2 3 4 
3 3 3 3 1 2 2 2 2 1 2 2 5 9 
2 2 1 1 1 2 2 1 2 1 2 2 1 1 
3 3 3 3 1 2 2 1 2 1 2 2 2 5 
2 2 1 1 1 2 2 1 2 1 2 2 1 7 
2 2 2 1 1 2 2 1 2 1 2 2 1 4 
3 2 2 1 1 2 2 1 2 2 2 2 1 5 
3 3 3 3 1 2 2 3 1 1  1 3 1 
3 2 2 2 1 2 2 2 2 1 2 2 2 3 
2 2 2 2 1 2 2 1 2 1 2 2 2 1  
